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A TREATISE ON THE ACARINA. OR MITES. 


By NATHAN BANKS: 


Custodian of Arachnida, 


PREFACE. 


The mites have always attracted considerable interest, both from 
their minute size and because of the remarkable habits of many spe- 
cies. Although many have examined them in a desultory way, but 
few have really studied them. Consequently there is a great amount 
of literature by many persons, much of which is not reliable. Тоо 
often entomologists have considered that their knowledge of insects 
in general was a sufficient basis for the description of mites. Prob- 
ably the lack of general works on mites has been responsible for many 
errors. For years the only work treating of the mites as a whole 
that has been accessible to American naturalists is Andrew Murray's 
Economic Entomology; Aptera. In this book, nearly 800 pages are 
devoted to Acarina. Unfortunately Murray's treatment is far from 
satisfactory and abundantly stored with mistakes. many. however. 
taken from other writers. 

Since that book was published several European specialists have 
been at work on the European fauna and produced monographs which 
are of great accuracy. Not only have many new facts been discovered. 
but many of the old facts have been given quite new interpretations. 
Such a belief as the parasitism of the Cropoda on the Colorado potato- 
beetle seems hardly as yet to have been eradicated. To present a reli- 
able text to the American reader is my intention. Very frequently I 
haveobtained many factsof importance and interest from the European 
literature; particularly is this true with those parasitic groups with 
which I am not so well acquainted. Errors will, of course, be found, 
hut great care has been exercised in choosing the sources of information. 

I have given tables to all the known American genera, and in some 
families added other well-known genera which will doubtless occur in 
our fauna when 1t is more thoroughly explored. 

Practically the only door through which one may enter into the 
systematic study of mites in general is Canestrini's Prospetto del? Aca- 
rofauna Italiana. 
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INTRODUCTION, 


The Acarians form an order in the great class Arachnida. They are 
thus related to spiders, daddy-long-legs, and scorpions. A few writers 
at various times have chumed that the mites were a separate class. but 
the best sense of modern authors is that they wre genuine Arachnids, 
and in many ways closely related. to Solpugids and Phalangids. 
Although quite easily recognized at sight, it is not so easy to give 
definite characters whereby to distinguish a mite from other Arach- 
nids. The abdomen and cephalothorax are broadly united to each 
other, and often there is no distinction between these parts. Usually 
there Is no trace of segmentation, but in some forms it is quite dis- 
tet. Eyes are often present, but rarely only à median pair as we 

find in Phalangids and Solpugids. The 

4 MT mouth segments have become united to 

NAE a 6 forma beak. rostrum,or capitulum. IHow- 
S Le ever this is not easily made out in some 

— forms. Commonly the larva at birth has 
but three pairs of legs. and obtains the 
fourth pair only after a molt and meta- 
morphosis. Jn the Eriophyidae. how- 
ever, there are Dut: two pulrs of oo 
both adult and young, and in Zteroptus 
the youne have eight legs at birth. The 
adult mite has (except in the Eriophyide) 
four pairs of legs; often arranged in two 
groups, the hinder pairs apparently arising 
from the abdomen. However it is not 
probable that such is the case: rather the 
— € coalescence of the abdomen and cephalo- 

MANDIBLES; b, PALPI; e, LEG 1; d, thorax has effaced the true outlines of these 

о m T portions. It is probable that the abdomen 

of mites is more than the abdomen of other 
Arachnids. If one examines a рну. he sees that the cephalo- 
thorax is divided into several portions, and it may be that the eeph- 
alothorax of mites represents only the anterior of these. while the 
abdomen of mites represents the abdomen of So/puga plus the two 
posterior divisions of the cephalothorax. In Zerzsoneiiers; and some 
other genera, the abdomen shows on the dorsum distinct traces of 
segmentation. On the venter there is still less distinction between 
parts, and in several groups, as Ixodidw and some Gamasidee, 
the genital segment is pushed forward between the legs so far that 
the genital aperture is close to the mouth. In other forms the eeni- 
tal opening is at the extreme tip of the body, and the anus is upon 
the dorsum. 
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The cephalothorax. or anterior part of the body. commonly has one 
or more pairs of simple ocelli-like eves. They are usually sessile. but 
sometimes elevated on pedicels. 

The mouth-segments form typically a truncate cone or beak. Some- 
times it is partially or completely retracted into the body. The mouth 
parts are the mandibles and palpi. Frequently there are other parts. 
as а hypopharynx.a lip, or definitely separated ахі, as will be 
mentioned under each family. Several investigators have claimed that 
there are three or four mouth appendages. and there are structures in 
some forms that indicate three. The mandibles generally are of two 
joints. The last is often opposable to a projection of the preceding. 
хо ах to become chelate. However. in many forms the mandibles are 
slender. needle-like, and suited for piercing. In егер of the three 
large families (Oribatidie, Gamaside, and Tyroglyphide) which typi- 
ally have chelate mandibles there is one genus with stvliform piercing 
mandibles. The palpi have never more than five joints: the last is 
frequently provided with peculiar sensory hairs. In some cases the 
palpi have a geniculate attitude. The various forms of palpi may he 
grouped into four classes. (1) Where they are simple. filiform, and 
have a tactile function; (2) where they are modified for predatory pur- 
poses, being provided with spines, hooks. or claws: (2) where the last 
joint is opposable to the preceding. so that the mite may by its palpi 
cling to some object; (4) where they have become obsolete, and are 
more or less united to the rostrum. The basal joints of the palpi are 
at times ditferentiated to form maxilla. 

In several fanilies there is a distinct lingula. tongue, or hypostome, 
which arises from the inner base of the beak. and may be divided or 
simple, It may havea groove above, called the vomer. The hypos- 
tome is usually not visible except by dissection, bnt in the ticks it is 
very large and roughened with sharp teeth. 

Sometimes the basal joints of the palpi unite to form a lip. or labium. 
Above the mandibles in many forms is a thin corneous plate. known 
ах the epistoma. Its sides may be partly united to the beak or lip 
below and thus forni a tube. called the oral tube. for it is through it 
that the mandibles are protruded. 

The pharynx, or sucking portion of the alimentary tract, is some- 
times prolonged forward into a sort of cone between the mouth-parts. 

The opening of the body into which the mouth-parts are inserted 
is known as the camerostome. In one group (Cropoda) the anterior 
lees are also inserted into this camerostome. 

The adult mite generally has four pairs of lees; and the larva three 
pairs. It has been shown that the embryo of certain forms (Camasus 
and Zrodes) has four pairs of legs before birth. but one pair is aborted 
to be again developed at the nymphal stage. This is an indication that 
the six-legged larva is a secondary development. and lessens the 
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apparent difference between Acarina and other Arachnida. The legs 
are composed of from five to seven segments: in some forms the 
apical joints are subdivided, but do not form genuine segments, The 
length and character of the joints vary in the different. families, but 
usually there are distinguishable the following parts: coxa, trochanter, 
femur. patella, tibia, and tarsus. In some cases the femora are 
divided into two parts. The legs are provided with hairs and spines, 
sometimes modified for some particular funetion. In several groups 
there are organs on the anterior legs which appear to have an auditory 
funetion. The last joint or tarsus is commonly terminated. by from 
one to three claws or ungues. In some groups there is a difference in 
this respect hetween the young and the adult. The claws are not 
often toothed. In many cases there is a median cup-shaped sucker, 
pulvillus, caronele, or ambnlaerum between 
the claws or bearing them. 

The reproductive organs, as in other 
Arachnids. open on the ventral surface of 
the abdomen near the base. The female 
aperture (vulva or epievnum) is of various 
shapes, and sometimes closed by flaps or 
folding-doors. The male aperture (epian- 
drum) is usually smaller than that of the 
female. The body is often provided with 
hairs, bristles, or scales. which are of char- 
acteristic nature and arrangement m each 
species. 

In many of the soft-bodied forms there 
Ree ivi t T E EDD chitinous plates, seutæ, or shields, some- 

d, BEAK: b, TRANSVERSE FERO, MITES SO large OF SO numeron OG NES 

C. GENITAL APERTURE; d, ANAL completely cover the mite. These shields 

B are often sculptured or pitted in a charac- 
teristic manner. Frequently there are secondary sexual differences 
both of color and structure, as will be noticed under each Ташу. 
The male is often a little smaller than the female, but in many cases 
there is no apparent difference in size. 

The internal anatomy of mites is marked by great centralization of 
parts, the various organs being much more crowded together than 
with other Arachnids. The alimentary canal; when fully developed, 
consists of the pharynx or sucking-organ: the ceesophagus: the stomach 
or ventriculus, with its соса; the hind gut or intestine, and the Mal- 
pighian vessels which enter the latter near the rectum. 

The pharynx is a partially chitinous tube, convex below, сопедуе 
above; to its upper у ?rt or roof are attached the muscles, which, upon 
contracting. elevate the roof. A series of muscles, each moving just 
after the one in front. produces a steady flow of food to the stomach. 
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The esophagus is а long simple tube: the Коо h is of varied size and 
shape, according to the food-habits. Sometimes there is an enlarge- 
ment of the esophagus near its end, thus forming an ingluvies or crop. 
In some forms the соса are extremely long or numerous. The Mal- 
pighian vessels. when present, are two in number, and enter the short 
intestine near its end. The latter is sometimes provided with an 
enlargement, the colon. In many mites the digestive system is much 
simplified. In many, if not all, of the forms allied to ломе, 
and the water-mites, there is no eertain connection between the stomach 
or ventriculus and the anus, The ventriculus ends blindly; the anus 
opens into a large tube, supposed to have an exeretory function. 
Many of these forms feed on animal juices, so probably have no 
Pxereta. 





Fic. 3.—PALPI OF VARIOUS FORMS, а, BDELLA: D, CHEYLETUS; С, GAMASUS; d, SCIRUS} €, HISTIOSTOMA; 
J, EUPODES; g, SARCOPTES; A, ARRENURUS; 7, TROMBIDIUM. 


The nerve ganglia are united into one mass of considerable size, 
pierced by a hole for the @sophagus. This brain doubtless is formed 
of the supra and sub-cesophageal ganglia and their commissures, but 
so closely are the parts united that all trace of demarcation is com- 
monly lost. The principal nerves arise from this brain. There is one 
unpaired nerve, and nine or more pairs of nerves. Three sets of 
paired nerves and the unpaired one arise froin the supra-cesophageal 
eanelion and ате of small size. The other six or more sets of paired 
nerves arise from the sub-cesophageal ganglion and are mostly of 
larger size. The unpaired, or medium nerve, goes to the pharynx. 
The paired nerves of the supra-cesophageal gang'ion go to the eyes, 
the mandibles, and the large vertical muscles nea. the base of the ros- 
trum. Of the nerves of the sub-esopliageal ganglion, one pair goes 
| to the palpi, four to the legs. and one to the genital and other abdomi- 
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nal organs. Sometimes there are other nerves that extend to the 
posterior part of the body. 

The reproductive system is often highly developed, and frequently 
occupies а considerable part of the body. The male testes are large, 
lobate, and open into two tubes, the mwa deferentia, which, uniting, 
form the ductus ejaculatorius, Which may open through a penis, The 
testes are often united. The ovaries of the female (sometimes united) 
ire situate in the middle part of the body. of varying shape, and 
open into two tubes—the oviducts—which unite to form the vulva. 
The latter may have a spermatheca attached, and may open through 
ап extensible ovipositor. In some families the vulva is not a bursa 
copulatrir, but there is a special copulatory opening near the anus. 
In other forms the female organs are verv different, as will be 
mentioned under the families, 





Fic. 4.—LEGS OF VARIOUS MITES. 


In the Gamasidæ. Ty roglyphid:. and Oribatid:e there are a pair of 
glands in each side of the abdomen, each opening by a pore in the 
skin. They contain a yellowish. oily liquid, and are considered excre- 
tory glands; Michael has called them crypulsory vesicles. In. most 
mites there are several elands in the head region, some of them 
evidently of a salivary nature, but others аге often present whose 
function is unknown. Some of them open into the mouth, or pharynx, 
and others may open at the base of the mandibles. 

In some mites there is a well-developed dorsal pulsating organ or 
heart, but in most mites it is not present. In these latter there is an 
irregular motion of the bodv-tluids kept up by the action of the 
muscles in other movements. Many mites have an elaborate tracheal 
system for breathing. These tracher open in various parts of the 
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bodv; im many common forms they open near the mandibles. In 
ticks and Gamasids they open near the hind legs. In other forms 
they open in the acetabula or coxal cavities. The openings of the 
тасрењ are through stigmata or spiracles which vary in different 
forms. Commonly there are one or two main tracheal trunks in each 
side of the hody, each giving off many branches. In some forms there 
ix a short tracheal trunk which at its tip gives rise to a ereat number 
of fine long trache:w. each of which is unbranched. A great many 
mites, however, have no internal respiratory system whatever. In 
these forms the skin is soft. and they absorb oxygen by osmosis through 
the general surface of the body. 

The muscular system of mites varies greatly in the different genera. 
Strong muscles are attached to the mandibles for extending and mov- 
ing these organs. Still more powerful ones are attached to the lees, 
and those for the pharynx and organs of generation are often promi- 
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FIG. 5.—ANATOMY OF GAMAsSUS. d, MANDIBLE; 0, SALIVARY GLAND; С, RETRACTOR ROSTRUM: d, MUS- 
€LES OF MANDIBLES; € VENTRICULUS; f, RACCULUS FUEMINEUS; g, LYRATE ORGAN; Й, OVA; i, LEVATOR 
ESI A EIT CELES Т CLOACA: 2, ANUS! п, EMBRYO; 0, HIND GUT; D, VAGINA; 8, VULVA; f£, BRAIN; 
v. ESOPHAGUS; 7, PHARYNX. 


nent. There are also muscles connecting various parts of the integu- 
ment and in some cases one or two pairs attached near the middle of 
the dorsum. These latter often produce tbe depressions in the dorsal 
surface which are commonly found in many of the soft-bodied mites. 

The hfe histories of mites are extremely variable, and will be 
described under each family. There are typically four stages— ege. 
larva, nymph, and adult. Many mites, however. have developed a 
complicated arrangement of forms that almost obseures this funda- 
mental simplicity. Most of these additional phases occur during the 
uvmphal stage, the growing stage of the acarian. 

Nearly all mites deposit eges, but there are a few forms known to 
Бе viviparous, or at least ovoviviparous. and one, Pedienloides. brings 
forth adult males and females. 

The general plan of development is as follows: The egg is usually 
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deposited by the female. Often within this egg, while the embryo is 
developing, an. inner membrane is formed which incloses the young 
mite; this stage is the °" deutovum." The outer shell may be cracked 
so ах to show this membrane, or it may be wholly discarded. The 
larva at birth has but six legs. It feeds for awhile, then passes into a 
resting stage which in. time discloses the eight-legeed nymph. The 
added pair of legs is the fourth, at least usually. During the nymphal 
period the mite may molt one or more times and change its appear- 
ance, but is always destitute of true genital orifices. At the end of 
the nymphal stage it passes again into a quiescent condition, and in 
due time molts into the adult mite. During these resting stages 
much of the internal anatomy of the mite may undergo histolysis, 
each new stage being rebuilt from the disintegrated tissues of the 
preceding stage. The genital organs are, however, not affected by 
these histolvtic processes. 

The common impression that most mites are parasitic is entirely 
erroneous. About half of the known species are not parasitic in any 
stage. and many which are found attached to insects and other animals 
are not true parasites thereon. Most mites 
ordinarily move quite slowly, but when dis- 
turbed some can travel at an astonishing pace. 
A very few species are fitted for leaping. 
Aquatic nites oecur m both fresh and sea water. 
Tieks occur on mammals, birds. and even on 
snakes and turtles. The bird-mites live on the 
Fie. É-ExBRYo oF Самла”, deathers and skin of birds: the Меп ND 

row within the skin of man and other mam- 
mals. Other species live in tbe eellular tissue of birds; a few occur 
in the tracheal passages of seals; and one has been found living within 
the lungs of a monkey, Many species feed on living plants, and the 
eull-mites produce curious deformations on leaves and twigs. 

Mites are distributed throughout the globe, but appear to be most 
numerous im temperate regions. Many are abundant in high latitudes. 
Single species are sometimes widely distributed; however. us a whole, 
mites are subject to the usual rules of geographic limitation, Most of 
the parasitic forms follow the distribution of the host. A few of the 
free mites are common in widely separated regions, but many, 
especially the myrmecophilous ones, are very local. Most of the 
free-living spectes and those parasitic on plants spread by their own 
wanderings, but many have developed, for the purpose of migration, 
a peculiar nympbal form (the //ypopus), which clings to other animals 
that will visit places similar to the mite’s birthplace. Most mites are 
not readily destroyed by cold or moisture, and through this hardiness 
i extend their distribution. 

Most mites have but few enemies outside of their predatory relatives. 
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There: are, however, various cases ET TO tive Е. е, especially 
among the ati forms, No examples of mimicry, I think, are 
known. 

A great many mites are more or less injurious to the property of 
man. Three, at least, can be ranked as pests of great importance, 
namely, the cattle-tick, the sheep-seab, and the pear-leaf blister-mito. 
The classification of mites has in recent years been dev eloped to a 
considerable degree. The gronp is usually held to be an order, includ- 
ing about thirty natural groups. An excellent historical review of 
the classification of Acarians has been presented by Tronessart.^ The 
value of these natural eroups of mites has been variously estimated 
by different authors as tribes, subfamilies, and families. Kramer in 
1577 originated an ingenious scheme, which has been extended by 
Canestrini, whereby the mites are arranged according to the position 
of the opening of the tracheal system. By this method there are six 
main divisions of the Acarina. 

Canestrini's classification 1s as follows: 

ASTIGMATA— V ermiformia and Sarcoptina. 

HpnAcanRINA— Water mites, 

PnosricuaTA— The Vrombidoidea and Eupodoidea of this paper. 

Cry rrosrTiGMATA— The Oribatid mites. 

METAsTIGMATA —Tlhe tieks. 

MxasosTIGMATA— The Gamasoidea of this paper. 

Trouessart has modified this scheme somewhat. He divides the 
mites into two orders, Acarina and Vermifornia; the latter group 
again into Octopoda. (Demodicidie) and Tetrapoda (Eriophyid:). The 
true Acarina he divides into three suborders, the Prostigmata (inelud- 
ing the Hydracarina of Canestrini), the Metastigmata (including the 
Mesostigmata and Cryptostigmata of Canestrini), and the Astiemata 
(including only the Sareoptina). In the writer’s opinion the Oribatidae 
and Tyroglyphide are more closely related than indicated in either of 
these classifications, | 

In the arrangement used below, the main divisions are about the 
same, although based largely on other characters. These characters 
will be found defined under the various families; and although there 
are exceptions to the tables they are not prominent, and to have pro- 
vided for them would heavily incumber the synopses. The characters 
used in defining genera and higher groups vary greatly according to 
the group. In some cases genera are based on very minute structures, 
Which in other families are of no value. In several groups the habi- 
tat is the best «езу to the systematic position. About three hundred 
and fifty species are known from this country, where there are doubt- 
less a о or more, so that the student must not be surprised to 











a Ree ue des Sciences Eas de p Ouest, 1891, pp. 2859-308; 1892, pp. 21—56. 
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tind forms that do not fit into tables. Several of the families are not 
natural, and future study will greatly modify existing systems. 

I have not made many new genera in the American mites. 1 believe 
in keeping genera as broad as possible. Division of a genus should 
be made only on grounds of convenience or those of zoological neces- 
sitv. Because a group of species in a genus differs from the other 
forms by some structural character, there is not, I think, sufficient 
reason for a new genus. But whenever a species or group of species 
differs from the others by several disassociated points of structure, 
together with differences in life history or habits, then a new genus 18 
advisable. However, in using an adopted classification it is sometimes 
not easy to place a new form without either making a new genus or 
modifying the characters of existing genera. The history of Acarol- 
ogy warrants the.student in using much caution in the creation of new 
genera or higher groups. 





In regard to nomenclature, I have not departed, save in a few сахех, 
from that in common acceptance among acarologists. In some fami- 
lies there has been mich difference of opinion, and lately Doctor 
Oudemans, an able Dutch aearologist. has revised the nomenclature. 
It is ditlieult to escape some of these changes. but others I can not 
accept, nor go back of 1758 for generic names. The larger groups Т 
have called superfamilies, in accordance with the custom of the best 
zoolovists, and these divisions are practically the same as I used 
Tiel 395: 

To the ordinary person mites do not exist. Occasionally he may have 
painful evidence of their presence, but he has no idea of the number 
of specimens and species around him. Yet a little careful searching 
will reveal a world of these tiny creatures. Althongh Midler early 
described many water-mites and Hermann (£504) and von Heyden 
(1816) had gathered a few. vet this world of mites was practically 
unknown until discovered by €. L. Koch about 1540. Since then a 
number of naturalists have partially explored its shores, and some- 
times penetrated into the interior. Now there are about a dozen 
persons who seriously study acarology and nearly as many more who 
devote themselves to the water-mites. 


SYNOPSIS OF SUPERFAMILIES. 


1. Abdomen annulate, prolonged behind; very minute forms; often with but four 


leen TDA d enea T к DEMODICOIDEA 
Abdomen not annulate nor prolonged behind; always with eight legs .......... 2 


2. With a distinet spiracle npon a stigmal plate on each side of body (usually below) 
above the third or fourth coxie or a little behind; palpi free; skin often eoria- 


ceons or leathery; tarsi often witha sneker ЕС 3 

No such distinet spiracle in a stigmal plate on this part of 6 4 

8. Hypostome large, furnished below with many recurved teeth; venter with fur- 
rows; skin leathery; kirge torme, usuallv parasi e INODOIDEA 


Hypostone small, without teeth; venter without furrows; body often with coria- 
ceous shields, posterior margin never crenulate; no eyes ..... GAMASOIDEA 
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Body usually coriaceous, with few hairs; with a specialized seta arising from a 
pore near each posterior corner of the cephalothorax; no eves; mouth-parts 
and palpi very small; ventral openings of abdomen Jarge; never parasitic; 


xx КЧ STG ОЕ o ORIBAXTOLDISA 
Ex ег уоп such specialized ков .......---.--------.--.----------.-- 5 
LLY UA OO DEEECITLICICO LOQUO D T PEETERET HYDRACHNOIDEA 
coo luces 5 ООо енен OTT TTD 6 


Palpi small, three-jointed, adhering for some distance to the lip; ventral suckers 
at genital opening or near anal opening usually present; no eves; tarsi often 
end in suekers; beneath the skin on the venter are seen rod-like epimera that 
support the legs; body often entire; adult frequently parasitic. 

SARCOPTOIDEA 

Palpi usually of four or five joints, free; rarely with ventral suckers near genital 
or anal openings; eves often present; tarsi never end in suckers; body usually 
divided into cephalothorax and abdomen; rod-like eyimera rarely visible; 


Last joint of palpi never forms a “thumb” to the preceding joint; palpi simple, 
or rarely formed to hold prey; body with but few hairs... .. EUPODOIDEA 
Last joint of palpi forms a thumb to the preceding, which ends in а claw (a few 
epos): body often with many hairs: ае TROMBIDOIDEA 


SYNOPSIS OF FAMILIES. 


DIEMODIGOIDEA. 


With but four legs, of five joints each; living on plants, often in galls.. ERIOPHYID € 
With eight legs, of three joints each; living in skin of mammals. 2... DEMODICID:E 


КАШЫ CUPS OTT А. 


With trachei; no ventral suckers; legs ending in claws; body divided into cephalo- 
thorax and abdomen; the female with a clavate hair between legs I and I1— 


оао оп DILS Or TARSONEMID.E 
Ed eut tuae: nosuclhvelavatelhiair.l..l222:2lllllll lll. ll II III 2 
Genital suckers usually present; not parasitic on birds or mammals; skin usually 
p ОС рое ева 2826 3 
Genital suckers absent; parasitic on birds or mammals; skin with fine parallel 
| WERE aed RE ee UU o 4 


Legs short, without clavate hair on tarsi I and 1H; living on insects. .CANESTRINIDE 
Legs longer, with clavate hair on tarsi I and II; not parasitic (except on bees) 
TvROoGLYPIID.E 
Possessing some specially developed apparatus for clinging to hairs of mammals 
LisTROPHORID.E 


КИШ О ОАЕ ЕИ 5 
NEED cle ama ANALGESID.E 
рие of birds Dut in living tisslieg zc ll... lll — 6 
waa longitudinal; in skin and cellular tissue of birds.......-.-.. CYTOLEICHID-E 
Eu тапет етее ли к of mammals and birds -.......22.-.-....- МА RCOPTID.E 


GAMASOIDEA. 


Parasitic on vertebrates; mandibles fitted for piercing; body sometimes constricted 
DERMANYSSID.E 


Free, or attached to insects, rarely on vertebrates, never оп birds.............. 2 
First pair ot legs inserted within the same body-opening as the oral tube; genital 
Ec BTL CO DI ChE SAETAN а -2..-----------------...- UnoPoDtb.E 


First pair ot legs inserted at one side of the mouth-opening; male genital aperture 
usually on the anterior margin of sternal plate....... NEUEN RON GAMASID.E 
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ORIDATOIDEX: 


Cephalothorax movably attached to the abdomen; palpi four-jointed .. HToPLOoDERMID.E 


Cenliilutharax ре Е ra yee шыс ТУИ ORIBATID.E 
INODOIDEA. 

No sentum: no ventral shield; mouth-parts of adult not prominent from above; 

jio pakilus to tarsus шец не ccc cc eee ARGASID-E 

Scutum present; sometimes ventral shields; mouth-parts of adult prominent from 


above nnbeillus to CASTS апе ТИТЕ "cmm IXODID.E 
EUPODOIDEA. 


Palpi often geniculate, or else fitted for grasping prey; mandibles large and 
«nout-like; cephalothorax with four long bristles above, two in front, two 
behind; last joint of leg I longer than preceding joint, often twice as long 

BDELLIDE 

Palpi never geniculate, nor fitted for grasping prey; beak small; cephalothorax 
with bristles in different arrangement; last joint of leg I shorter or Dut little 
longer than preceding joint; eves when present near posterior border. EUPODID.E 


TROMBIDOIDE.A. 


I. Legs I and II with processes bearing spines; skin with several shields; cox 
COULMUGIIN en pak eee wee one oe eee E C.ECULID.E 

Legs I and II without such processes; few Mf any DIE 2. eee 2 

2. Palpi much thickened on base, moving laterally, last joint often with two pecti- 
nate bristles; no eves; leg [ ending in several long hairs, adult sometimes 


[PATE vie cee ares ee dc cuc iere Ree а нин ыа ИНАН CHEY LETID.E 

Palpi less thickened, moving vertically; eves usually present; leg I not ending in 
lou TRANS CE N И БЕТЕ Еи 3 

3. Coxie contiguous, radiate; legs slender, bristly; Dody with few hairs; no dorsal 
sper dap ddeverewollele--. c2: c eee eee ERYTHR.EFID.E 

Сох more or less in two wroups, does less bristly o 2262-25-24... c 4 

4. Body with fewer, longer hairs; often spinning threads: no dorsal groove; tarsi 
never swollen; mandibles stvliform (for piereing)............ TETRANYCHID.E 

Body with many fine hairs or short spines; not spinning threads; often. with 
dorsal grooves Таг often км оен ss. 5 

5. Mandibles chelate (for biting) ....... РРР ОСОО ОЕ TROMBIDID.E 
Mandible: spy (лесс eco ecc ccc cR RHYNCHOLOPHID.E 


HY DRACHNOJ DEA. 


Month-parts carried upon a distinct beak; no ventral suckers; living in the sea 
IH ALACARID.E 

Mouth-parts not carried upon a beak; usually suckers near the genital openings; 
tually un freshi water. o. oo vc. о ee ee Il YDRACIINID.E 


Family EUPODILDLE. 


The Eupodid: is a small family of small mites, several species of 
Which are among our most common acarians. They are soft-bodied, 
delicate mites, with moderately long to very long legs. The body 
shows more or less distinctly the division into cephalothorax and 


abdomen: the former usually bears an eye each side: the latter carries 
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а few simple m "The рарї. аге Short and Sm T -jointed. T 
with only a few hairs. The mandibles are rather small. but distinctly 
chelate; in one genus they are very large, The legs are six or seven 
jointed and terminate in two simple claws, and often with a median 
plumose pulvillus. The venter has the usual openings, but in Voto- 
phallus the anal aperture is on the dorsum of the abdomen. These 
mites can run rapidly, and Zwpeodes can make considerable leaps. 
Most inhabit the ground, but some are found on the leaves of trees. 
All are predaceous and feed on various small insects or insect eges. 
They seem to delight in cold, damp places. and can be found in winter 
still active among and under fallen leaves. They are among the 
most common acarians in high latitudes, and are 
also frequent in caves, both of this country and 
of Europe. where their simple and primitive 
structure is well suited to the conditions. Their 
internal anatomy has lately been investigated 
by Nordenskiöld, who finds that LPhagidi is 
mong the most primitive of the Trombidoidea. 
The «esophagus. which opens near the tip of 
labium or underlip, is very slender. and after ^ 
passing through the large °“ brain.’ enters a 

very large stomach. From the upper part of 

this arises the intestine, which soon expands c 

intoa very large colon, opening at the tip of eB 

body. The eves, as far as known, are laid upon 
the surface frequented by the adult. The larve 
resemble the parent, while the nymph differs 








FIG. 7.—VENTER OF AN 


only in size. There is no sexual dimorphism. EU PODID: 
Most of the common species vary a great. deal 


in markings, the consequence being that Koch described each of the 
common European species under many ditlerent names, several having 
from ten to twenty synonyms. Our forms have been collected only in 
the northeastern States. 

Five of the described genera occur in the United States: these may 
be tabulated as below: 


1. Legs extremely slender, anterior pair much more than twice as long as body 


Linopores 

m ACLS SOS 2 

2. Hind femora much thickened; anterior legs much longer than others 2.2. podes 
Е оао Скеле Е Lc EE II. oak wea eee Soe 4 See He et 3 
al opening оп bhe dorsum; mandibles small ...............------- Notophallus 
ШКЕАК КООШ Шор спе И Ta нн ТЕНЕ Ча Е отъ -.-- 4 

И рег үстү largessleys longer than ойу... азаа: Rhagidia 
meee slesisinall logs scarcely as long as body ........-----.2..+.-+----- Tydeus 


Our one species of Linopodes is a very pretty pale yellowish or 
reddish mite, with some white marks, one on the back is in the form 
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ofa T. It is common on the ground under pieces of wood. bark, ete., 
that have lain there sometime. The first pair of legs is used as 
feelers, Usually the mites walk slowly, but 
when disturbed run very rapidly. We have 
several species of Zupodes, all more or less 
marked with red. The common one. Ж raria- 
bilis Banks, is found in the same places ах 
Linopodes. Another species occurs on the 
seashore between tide-marks. 

The species of Notophallus are blackish, 
with a red spot above, and red legs. They 
occur in damp fields, under stones. or in Moss, 
But one species of Zydeus is known from the 
United States, 7. glover? Ashmead. І occurs 
on orange leaves in 
Florida, and feeds on 
the young and eges 
of scale insects (J/y- 
tilaspis spp.). It is 
pale reddish or vel- 
lowish in color and 
has a subpyriform 
body, with rather 
short legs. Moniez 
has described a species of Zydeus( 7. molestus) 
as attacking man, much on the * red-bug " 
style. Rhagid/aisarvemarkable genus, The 
species are pale or whitish 
in color, and occur under 
damp. fallen leaves and on 





Flu. S —LINOPODES АХТЕХ- 
NJEPESs. 





moist soil. Itismuch larger — 0 ^ 
than the other species of М M 
this family, and sometimes À 7 
fully one millimeter lone? FIG. V.—RHAGIDIA PALLIDA, 


]ts structure is mm many 
ways very similar to that of certain Solpugida and 
suggested. to Thorell its generic name, which is a 
diminutive of har, a genus of Solpugida. It is 
probable that it is the most primitive of all existing 
Еш. 10.—Typevs, mites, and points to the close relationship of the 
BEAK AND LEG! Acarina to the Solpugida. Our common species, Ze. 
лл pallida Banks, is found throughout the country, but 
more commonly in tbe north. Other species are found in Europe, 
Japan, Kerguelen, Chile, and the arctie regions. 
A European mite of this family, Avynetes несет Koch, some- 





| 
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times occurs upon certain species of slugs (Lamar), and. sometimes 
attached to a fly (Sarcophaga). In this country a mite (//ypopus con- 
color Haldeman) bas been recorded by Binney as found upon a snail. 
It may belong to this genus, Aryuetes, Pen- 
thaleus embraces several species, having a 
black body, with a red spot behind, and red 
legs. Пеге we may also refer to the genus 
al/yens, which is placed in a separate family. 
It looks much like a minute Глод лиде, but 
has simple palpi. Two forms are known in 
Europe. 


Family BDELLID.F. 


The members of this family are known as 
“snout mites,” from the appearance of the 
beak or rostrum. The body shows distinctly 





the division into cephalotho- 
"x and abdomen. the two 
hind pairs of lees apparently arising from the latter. 
The cephalothorax is subtriangnlar, with a few long 
bristles above and usually one or two eyes on each 
side, commonly near the pos. 


Pie 12 EGG OF terior corner. The mandi- 
IS En AS 


Fic. 11.—VENTER OF А BDELLA, 





bles are large, slender. taper- 
ing, more or less united along the median line. 
and together form a prominent cone in front. 
реу are ehelate in the typical genus. bnt in 
some of the other genera end in one claw. The 
palpi arise apparently from near the base of the 
mandibles, but really from a part of the body 
below them. They are either three or five 
jointed, the second joint being the longest. In 
some forms they are provided with spine-like 
bristles, but usually with fine hairs, the ter- 
minal oncs often of great length. The antenna 
are frequently elbowed between the second and 
third joints. The abdomen is usually broadest 
at the shoulders and tapering, but rounded 
behind; it bears only a few hairs or bristles. 
The venter has the usual two apertures near the posterior part. the 
genital usually the larger. The legs are quite long and slender, with 
а few scattered small hairs. They terminate in two claws with a 
median hairy brush beneath. The hind соха are well separated from 
the unterior pairs. | 





Fiu. 13.—BbpELLA PEREGRINA. 
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The internal anatomy has heen studied. by beth Karpelles and 
Michael. It is peculiar in several respects. There is a large sac or 
diverticulum connected to the w@sophagus above. Michael has termed 
it the seeeptuenluim chr, and believes its purpose is to store the food 
for a short time. The ventriculus ends blindly: there being no com- 
miunieation to the anus. There are three pairs of 
glands in the anterior part of the body, besides 
one large median eland. One pair opens at the 
base of the mandibles and their function is un- 
known. Two pairs open into a common duct 
which leads to the mouth: they are probably 
salivary glands. The supra and sub-cesophaceal 
ganglia are more distinctly separated than in 
other mites that have been examined. The phar- 
yngeal nerve (which in other mites is single) 
in della js split in two parts. The male organs 
are remarkable for possessing two single and one 
pair of aecessory glands, whose function is little 
understood. In the female there is but one ovi- 
duct. 

Mr. Trügürdh has figured the eve of D. arctica; 
it is nearly spherical, and with a number of long 
spines scattered over the surface. The larva and 
nvmph have much resemblance to. the adult. 
They are never parasitic, and there is no sexual 





dimorphism. 

The species are usually red in color, but some 
are blackish. They are predaceous in habit and 
wander about m search of food- any small creature they can find. 
The palpi serve as tactile organs in most genera, but in Scirus they 
are used to capture and hold the prey. These mites can run quite fast, 
and move backward as well as forward. Several species are known 
from the Arctie regions. Four genera have heen recognized in this 
countey. and one more (Мен) is known in Europe. They may he 
separated by the following table: 





Fic. 1 E—BDELLA TENELLA. 


1. Mandibles chelate; two eves eaeh side; palpi geniculate, and ending bluntly with 


tweorqnore lone bristloss e m 2 
Mandibles ending in one claw; no eyes, or only one each side; palpi not geni- 
culate, and елате ЎЗ 39955 3 
2. No median eye on front margin of cephalothorax; tip of tarsus with one or two 
Роне ае ЗЕЕ D della 

A median eve on front of cephalothorax; tip of tarsus without plumose bristles. 
Cuta 
3. Palpi of three joints, and without spine-like bristles, one eve each side on ceph- 
A E LS EAR a E M EM Eupalus 


Palpi-of tive joints: and with spine-like bristles: йо eves. ЕВ ^cirus 


NO. 1382, TE NOINA OR WITES—D.UNAS. TT 


'Trouessart has separated the group of Seirus from the. Bdellide 
and placed them as a family of the Trombidoidea: this does not appear 
natural to me. Of лих but one species has been described in the 
United States: it lives in damp places. and is very active. Of Za 





we have a number of species, und some are com- 
mon. They usually inhabit moist places. moss, 
rotten bark. ete. One species (B. marina Pack- 
ard) is common along the north Atlantic shore 
between tidemarks. B. cardinalis and B. ре 
egrina are common on damp soil: B. tenella, 
under rotten bark. Michael has recorded tind- ~- КЕКИ NE 
ing a species of e/a abundantly on the web I ui и 
of a tube-weaving spider. wlaiaurobius feror. 

The mites were not disturbed bv the spider and. evidently felt much 
at home. They doubtless fed on some of the small insects disdained 
by the spider. The genus Суй іх very similar to Belelle: our one 
species (€. americana) occurs in dimp fields: it was formerly known 
as ctaamonta, which name is not only later. but also preoccupied. 





Family CHEYLETID.T. 


The Chevletidz are a small family of tiny mites, differing consider- 
ably in habits and structure among themselves. The typical forms 
are distinguished by the enormous palpi attached to a distinct beak. 





VG. 17.—C€ HEYLETUS PYRIFORMIS: BEAK 
AND PALPUS, ТЇР OF LEG I, AND CLAWS 
Fic, 16.—CHEYLETUSs sp, (PERGANDE). OF LEG II. 





| 
| The palpi are three to five-jointed. and frequently have a minute mov- 
` able tubercle or papilla near the tip on inner side, which in some forms 
| is tipped with one or two pectinate bristles, This papilla is evidently 
| homologous with the ^ thumb" of the Trombidid:. The beak is plainly 


СО M vol xxvm—04——? 
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separated from the body by a deep constriction, and in front has the 
circular mouth-opening or camerostome, through which the mandibles 
mav be extended and retracted. The body ts usually oval; the skin soft. 
occasionally with chitinous plates, and in many forms finely striate. 
The division between the cephalothorax and abdomen is rarely present. 
The body bears a few hairs, sometimes in the form of scales. The 
lees are generally short, five-jointed, and usually end in two claws, 
with a bunch of hairs or a pectinate bristle between them. In some 
species the front legs terminate in bristles, and appear to have a tactile 
function; in others the front lees are transformed into clasping organs. 
Sometimes there is an eye on each side of the cephalothorax, but it is 
not often distinct. The mandi- 
bles are eommonly long and 
needle-like, fitted for piercing tis- 
snes; In one genus, however, they 


+ 


| y have two points, indicating their 

\ N \ AM a МИ I , chelate origin. The female geni- 
NN N 10 / tal aperture is just in front of the 
S d. ме А anis, which is at tip of ће ven- 

> e fe < ter. Tbe male aperture is behind 
mA S the anus, and often near the mid- 

! a dle of the dorsum. The penis is 
v — very prominent, long, slender. and 
X / AN curved, and is often found par- 
S tially extruded. The internal 


A \ anatomy of the Cheyletide has‏ ك 
not been thoroughly examined.‏ 
The digestive tube is simple: the‏ \ 


4 0, | Des 
| stomach is provided with four 
} | large ceca. In one genus, Swr- 
IN 4 . : 
| copterus, there is no anus; the food 


of this mite is of such a nature as 
to be completely digested. The 


Кб, ISO ЕТЕК AU DAY, FROM BELOW. 


respiratory system is perhaps more complete than that of other fami- 
lies. There are two large tracheal trunks starting from the beak and 
extending back to near the tip of the body, each giving off many 
smaller branches which ramify throughout the body. From some 
accounts it appears that the main trunks are composed of two or 
three separate tracheæ. These main trunks are conneeted to each other 
near their origins. The spiracles are at the sides of the beak, and in 
some cases there are two also near the median line. These spiracles 
are sometimes trumpet-shaped. The nervous system consists of a 
circle around the eeophagus and ten branches from it, four in front 
and six behind. Pwo of these branches go to the beak, others to the 
legs, and two to the posterior part of body. 
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The eggs are deposited singly or in clusters, and by some species a 
web is spun over them, or at least a few threads to hold them in place. 
In a few species the mother remains to guard the cluster for some 
time. The larva. upon hatching, has much resemblance to the adult, 
but, of course, with only six legs. The nymph looks still more like 
thé parent, and there are but few differences between the sexes. save 
that the male is smaller. Several authors have noted the existence of 
parthenogenesis in some species. Cheyletidwe feed on animal life, 
some being predaceous, others parasitic. A few may be said to belong 
to both groups, inasmuch as they occur upon certain animals only to 
prey on the parasites of the host. 

Only a few genera are known, and of these but fonr have been 
recorded from this country. 

1. Anterior leg fitted to clasp hair; hind legs with but one claw; palpi small... Myobie 

Anterior legs not so modified; hind legs with two elaws, or else leg I with two 


clades c ы лаз C c P L o a "MEN e 3 

2. Body elongate, at least three times as long as broad, palpi not swollen at base, no 
Ens DD OC OILED юл. ПОСЕ cov eere ED Э 
пос ае longas broad, the papilla usually present: 0...0... 1 

3. Anterior legs much larger than posterior pairs, and ending in a long bifid pul- 
BUM M к N ee OPE ИЕ СОМУ у. т Picohia 
Anterior legs barely longer than others, without such pulvillus...... ^yringophilus 

4. Body about as broad as long; legs very short and stout; palpi not swollen on 
LIEU нке А ИТИ ИЕ о. алс уља. Утта 5 

Body plainly longer than broad; legs more slender; palpi usnally swollen on outer 
ele at pase; ind locs with claws; not true parasites ...2.2.....2....-..-02 6 
EE сч cach sva two Тате аана *sorergates 
ЕИО ОТОО Јаву with several long Harpyrhynehus 

6. Tubercle, or papilla, of palpus with one or two pectinate bristles... Cheyletus 
Severe, or papilla, of palpus with only Cheyleticlla 


Cheyletus contains about one dozen species. They are very small 
(abont one-half millimeter in length), live freely, and prey upon other 
mites and small insects. They seize the prey with their big palpi, 
insert the mandibles. and suck it dry. Some have thought that there 
must be poison glands in the palpi, since the prey ceases movement 
very soon after capture. Several species have some fan-shaped hairs 
orscales on the body and appendages. These constitute the subgenus 
Cheyletia Haller. Two species, one of them, C. elarispimus Banks, 
have been found attached, in adult condition, to Hemiptera of the 
genus slradus. They are evidently not parasitic, but use the insect 
only for transportation. Another of our species, C. pyriformis. Was 
found feeding on a scale insect on grapevine, another on (cadu eves, 
and a third, C. unudar, attacking Tyroglyphids among cabbage seed. 

Cheyleticlla includes several species in which the palpi are not as 
large as in Cheyletus. They usually occur on birds where they feed 
on the other mites present. They have been called auxiliary parasites. 
One species, C. parusit/vorax, uses the rabbit's fur as a hunting forest, 
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where it destroys the Listrophorus mites. No species have as vet 
been recorded from this country.  //arpyrhynchus (formerly № 
copterus) is represented by a few species that have a very short, broad 
body. with very short. lees, the hind 
pairs ending In a bunch of bristles. 
They occur in the hair follicles of 
several birds, where they form tu- 
mors. The eggs are very large for 





Fig, 13. —1llARPYERHYNCHUS LONGIPILUS, Fic. 20.—HARPYRHYNCHUS LONGIPILUS, 
FEMALE. LARVA, 


the size of the mite. One species, 7. fong/pilus Banks, has been taken 
in the United States in a tumor under the wing of a cross-bill. The 





FIG. 21.—M YOBIA MUSCULI. Fic. 22.—PSORERGATES SIMPLEX. 


genus Z'*orergates was described by Tyrrell from Canada. It lives | 
parasitically on the house and field mouse, in cavities or little cells 
just beneath the surface of the skin. It has a nearly round body, | 
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with very short, stout lees, each ending in two stout claws. lt has 
since. been found in various parts of Europe, and was described by 
Michael under the name of Gontioinerus ucusculinus, 

The genus Myobia was based on a species from the head of the 
house mouse. AJI the legs are very short and thick, but the first pair 
is heavier than the others and transformed into an organ fitted to 
erasp the hair. The eggs are fastened to the hair of the mouse. The 
nymph differs considerably from larva and adult in legs and beak. 
The palpi are atrophied. In this stage it burrows into the hair folh- 
cles. feeds there, and transforms. It is not supposed to suck blood, but 
to feed on matter secreted by the skin <f the host. Several other 
species are found on allied mammals, and one infests bats. Osborn 
has recorded the presence of M. musenli in this country. 

Роа and Syringophilus are closely allied. They have elongate 
bodies provided with long bristles. They live in the quills of the 
feathers of various birds, coming out only for breeding and migration. 
One of these was recorded from Arizona by Hancock as cobia е Гоха, 
which Trouessart states is the sume as У. bi pectinatus Heller of Europe. 
'Trouessart also claims that this is not an adult mite, but that it is a 
stage (which he Calls *syringobial") in the life of a Cheyletiella. 
Nórner, however, deseribes and figures the male and egg of this species. 


КИШ ERYTHREIDE. 


There are few species of mites in this family. but one is very coni- 
mon and beneficial. They are at once separated from all other Trom- 
bidoidea in that the сох are close together and arranged in a radiate 
manner. The body shows no complete division 
between cephalothorax andabdomen, although 
in the typical genus the division is often indi- 
ated just behind the third pair of legs. The 
body, which is usually short and broad, is 
provided with many stout bristles. In front 
on each side are one or two simple еуез. The 
mandibles are quite large and prominent and 
taper to a point which is tipped by a curved 
claw. The palpi are prominent, but slender: 
m Arythreus with u long "thumb," but in 
Духі /х the last joint is terminal. The lees 
are large and long. gradually tapering and 
provided with many lone hairs or bristles. 
They are six or seven jointed, and terminate in two or three claws. 
In some species the tarsus is divided into a number of small joints. 
On the venter are genital and anal openings, both quite elongate. 
The young resemble the adult, except in having but six legs. 





FIG. 28.—V ENTER OF ANYSTIS, 
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There are four genera, three of which. Arythreus, ,Anystis (formerly 
Aetineda).and. Gekobia, are known from the United States. Anystis 
and Arythrens are free and predaccous, feeding on any small insects 
or acari that they may come across. Their movements are excessively 
rapid and erratic, sometimes whirling 
about in a zigzag course like a particle 
of dust blown by the wind. In ulayst/s 
the body is triangular and the palpi are 
four-jointed. In. Arythrens the body is 
more elongate, and the palpi five-jointed. 

Our one species of ;LIuystes, of. agilis 
Banks, is commonly found running over 
the leaves of herbs and shrubs in the 
search for prev. It 1s red m color. I 
have seen it feed on aphids, on small 
caterpillars, and on the young kive of 
the currant saw-fly. The young before 
transformation spins a white silken web 
on a leaf. or crevice of bark, and be- 
| neath it changes to the adult form. 
— — SPINATUS, о ol СО ш e i 

occur about houses, but most of them 
live on trees. They are usually red in color, but some are marked with 
white spots and stripes. They are not very common in our country, 
but two species have been described. (Robi is found attached to 
various reptiles, espectally 
lizards. Three species are 
known from Europe. and 
one, G. tarana, is found on 
Secloporus floridanus in this 





country. 

The typical species is very 
broad, broader than long, and 
the coxw all close together; 
In (т. лина and one Kuro- 
pean species the body 15 longer 
than broad and the hind сох: 
separated from the anterior 
pairs. The mandibles have a 
peculiar structure: they con- 
Sit Ole OS DOMI Tod OT 





Fig. 25.—GEKOBIA TEXANA. Q, BEAK ABOVE; 0, BEAK BE- 

«hort. acute. stout spur near LOW: ¢, TIP OF MANDIBLES: d, PALPUS; е, TARSUS WITH 

the tip. They aresupposedto — 777 

suck blood from the lizards; nothing is known of their earlier staves. 
Berlese has recently changed луй рих to Erythacarus, claiming 

that the type of Лун is a Rhyncholophus. 


— 
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‘amily TETRANYCHIDLE. 


The members of this family, commonly known as “red spiders,” 
have for many years attracted attention, owing to their ravages to 
cultivated plants. Since many of the species ean spin a silken thread, 
they have also been called ^" spinning mites.” Their structure presents 
few remarkable characters. The body ts 
oval or elliptical, provided with a few, 
mostly long, hairs, arranged in four rows. 
The cephalothorax is separated from the 
abdomen by a furrow, and bears on each 
side one or two simple eyes. The palpi 
are short, the penultimate joint ending in 
a claw. The last is ^ thumb-like" and 
bears one or more appendages called 
fingers.” In some species the palpus of 
the male has a short curved spine at the 
tip on the upper side of the third joint. 
The mandibles have their basal joints 
united in a plate; the apical joint, being 
very long and flexible, is fitted for pierc- 
ing plant tissues, and is known as the 
stvlet. The legs are moderately slender, 
the first pair the longest, with scattered 
hairs, and ending in one or two claws. 
In many species of. Tetranychus the claw 
is split into four pieces, whence the name. 
On the under side of the abdomen are two 
simple openings, the basal the genital, the other the anal. The former 
in the female is usually transverse. In the male it is longitudinal and 
often shows the slender curved penis. 

The genera recognized in our country may be separated as follows: 





ЕТСЕ ТЕТКА МУНТ ЕА ОТ ТЕЕ 


1. Front margin of cephalothorax with four scale-like projeetions, body with scale- 


ШЕ bans aboye: leg I longer than Dody -m Е... = .. meme. Bryobia. 

Et ale like projections on front of cephalothorax -o 22 

2. All the legs much longer than body, which is short and broad; rostrum not prom- 
unu MT eh OMe ecco te ЗОВЕ СЕРЕ к Neophyllobtus 
СЕЕ Ое Сосо ано ы ecu. .. Ae C er eee eae 3. 

EE pending ina distinct thumbs" not very slender... 2 —— Ө. 
ИШЕ Оен исе КК шнш ш 


4. Palpi very small and slender; legs short and heavy, usually rugose; eyes distinct 
Tenuipalpus. 

Palpi of moderate size, legs longer, not rugose; eves indistinct or absent ........ 
Tetranychoides. 

pay twice as long as broad; legs-very short..............-...---+---- Stigirus. 
Body one and one-half times as long as broad; leg I longer than body 


Tetranychus. 
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Two commou European genera, Cligonns and. Zéephégnathus, have 
not been found in this country. They are very small and of a bright 
red color. In the genus Bryobia we have but one species, DB. pra- 
tensis Garman, known as the clover-mite. It is very abundant in 
many localities. In the West it is injurious to fruit trees: in the East 





Pia, 27.—T ETRANYCHUS, MANDIBULAR PLATE, DORSAL AND LATEBAL VIEWS. (t, PLATE; D STYLER О, 
SPINA; U PALPUS. 

it more commonly affects clover and annual plants. The eges are laid 
in the autumn in great numbers, attached to the branches and twigs 
of trees. They are red, very small, and round, and are often niis- 
taken for the eges of plant-Hice.. The adults in the autumn often seek 
winter quarters in houses and may become a great nuisance. Both 
the mites and their eves 
can be killed by a spray of 
kerosene emulsion. 

In 7efrengchus the body 
is subpvriform, and pro- 
vided above with about 
twenty-four to thirty-six 
bristles arranged in four 
rows. ‘The species of this 
genus can spin a thread, 
which, when they are very 





FIG, 25.—TETRANYCHUs, CEPHALOTHORAX FROM ABOVE. «, abundant, becomes а dense 
PALPUS; D, MANDIBULAR PLATE; ¢, FRONTAL BRISTLE: d, mesh or web, visible at a 
RU BERON TAL, BRISTLE: € BYES. і А | x mp 

considerable distance. The 
spinning organ is not definitely located, but the thread arises from or 
near the genital or anal opening. The web does not appear to afford 
the mites any protection, but at times seems to serve to hold the eges 

In place. It may be either on the upper or lower surface of the leaf. 

The mites are supposed to hibernate under or among fallen leaves, in 

the spring ascending trees to start new colonies. 
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Each female may lay from tive to ten eggs a day for à period of eight 
to twelve days; the young hatch in from three to five days, and in 
about five days more are adult. A succession of broods is continued 





Fic. 29.— TETRANYCHUS LEG. и, COXA; D, TROCHANTER; с, FEMUR; (d, PATELLA; €, TIBIA; f, TAKSUS; 
M ONYCHIUM: Л, CEA WS. 


greatly 


< 


throughout the summer, but wet weather is apt to stop or 
retard their development. 

The mites ordinarily move slowly, but when disturbed can run quite 
rapidly. For the greater part of the time they remain in one place 





Fra, 90, —TETRANYCHUsS, GENITAL ORGANS, 


sucking the juices from the leaf. In the spring some species attack 
the buds. Several of our species are very abundant and destructive. 
The common greenhouse species, known as “the red-spider," and 
which also occurs on many outdoor cultivated plants, is 7. bimaculatus 





Fic. 21.—THREE STYLES OF CLAWS OF Fri, 32.—TETRANYCHUS GLOVERI, PAL- 
TETRANYCHUS. PUS AND MANDIBULAR PLATE, 
Harvey: it is probably the Z. eucriineris of Boisduval. Specimens of 
this species often vary greatly in coloration; the members of each 
colony, however, usually being alike. 7Z. mytilaspidis Riley is abun- 
dant on orange leaves in Florida. In this species the abdominal 
bristles arise from warts or tubercles, und the tarsus has two simple 
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claws. The most abundant species on orange 15 a yellowish form, 
T. sermaenlatus Riley. At times it is a very serious pest to orange 
culture, and an article upon it is found in the Report of the Ento- 








— 
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Frc. 33. BRYOBIA PRATENSIS—Q, FEMALE FROM ABOVE; b, FEMALE FROM BELOW; ¢ AND d, TARSAL 
CLAWS: e, BEAK FROM BELOW; f, BEAK FROM ABOVE; 07, PALPUR; h, i, j. К, Lom, SCALES AND SPINES 
OF VARYING SHAPE (BUREAU OF ENTOMOLOGY ). 


mologist for 1559. They occur on the under surface of the leaves: the 
eggs are colorless or pale greenish-yellow. 

In 7. bicolor Banks, a species common on the leaves of oak and 
chestnut, the tarsus has but one claw. The form occurring on cotton 
is known as Z. glorer? Banks: it is bright red, and greatly resembles 
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the common greenhouse species. There are several remedies for red 
spider. One іх to keep the plants moist. spraying them with water 
once а day. But the best remedy is flowers of sulphur applied either 
ах а dry powder. or as a spray. Disulphide of lime is also an effective 
remedy, and tobacco water 
is sometimes used. The 
species of N//gmiews are 





FIG. 34.—BRYOBIA PRATENSIS, LARVA Fic. 35.—STIGMAEUS FLORIDANUS; MITE, MOUTH PARTS, 
(BUREAU OF ENTOMOLOGY}. AND CLAWS. 


elongate and have short legs. They are smaller than 7-tranychus, 
but live in the same manner. Our one species, S. foridunus Banks. 
occurs upon the bases of the imbricated leaves of the pineapple. It 





FIG. 36.—TETRANYCHOIDES CALIFORNICA, AND PALPUS EN- 
LARGED. 


is of considerable economic importance owing 
to the fact that its punctures give certain de- 
structive fungi access to the tissue of the leaf. 
The remedy. Prof. Rolfs found. is to place a Fle. 37.—TENTIPALPUS car 
small quantity of tobacco dust in the bud of к pA 
the plant, the dew and rain washing it down upon the mites. One 
application is usually sufficient. 

In Neophyllobius the body is short and the lees are very long: the 
tarsal joint slightly swollen in the middle and ending in two claws. 
Our only known species was taken on oak leaves in Alabama. 
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In Денни рних the palpi are very small and slender, and end in two 
or four short bristles. The species are smaller than 7247 уей их. and 
red in color, I have seen one species from our country, namely, 
Tennipalpus californicus, Jt appears 
to be very numerous on the oranges in 
California, and doubtless causes some 
Injury. Inasmuch as it is very small, 
and does not breed very fast. it will 
probably never be a pest of prime im- 
portance. It may be destroved by the 
treatment used against ^" red-spider." 

Tetranychoides is based upon one 
species, TJ. californica, which occurs 
in small colonies on the leaves of orange. 
Each colony is usually in a slight de- 
pression, und is evident to the naked 
eve asa snow-white pateh, this appear- 
ance being due to the fact that the 
molted skins are retained attached to 
the leaf. The mites, which are almost 
colorless, and their eggs, are located 
among these molted skins. They do 
not appear as vet to be numerous 
enough to do any appreciable damage. 

Three other genera have been recorded in Europe, Fupalopsis, 
Cryptognathus, and Tetr anychopsts. each with but one or two species. 

Red-spider damage is common in nearly all foreign countries. but 
the geierie positions of the mites that cause if are not easily discerni- 
ble from the meager descriptions. In India and Ceylon one species, 
called Zetrunychus broculatus, is a very serious pest to the tea plant. 


Family RIIYNCHOLOPHID.E. 





Fic. 38.—NEOPHYLLOBIUS AMERICANUS, 


‚ These coniniou mites are similar in many ways to the harvest-mites 
(Prombidiidie) and by many authors have been united to them. They 
are mach like Глод in appearance, but nearly all are of more 
slender proportions and more rapid in motion. The body is usually 
divided, although not so plainly as in the Trombidiide, into two parts. 
The cephalothorax is quite large and on the same plane as the abdo- 
men. Alone the middle of the cephalothorax is û line or Turron 
known as the dorsal groove or crista. It is usually enlarged at the 
posterior end, sometimes in the middle, and also at the anterior end, 
where it often includes a frontal tubercle. There are one or two 
simple eyes on each side of the cephalothorax; they are always sessile. 
In one genus (Sirs) there are also two eyes close together near the 
middle of the anterior margin. The palpi are prominent, five-jointed, 
the lust forming a "thumb" to the preceding, which ends in a claw. 
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The mandibles are slender, needle-like, and retractile, thus ditfering 
greatly from those of Zrombidium, and forming the warrant for i 
separate family. 

The legs are commonly quite slender, the hind pair sometimes more 
than twice as long as the body. They are seven-jointed and terminate 
in two small claws. The last joint, or tarsus, 
is nearly always shorter than the preceding 
joint. and in the first and fourth pairs often 
swollen. The body and legs are densely cov- 
ered with bristles or hairs, sometimes both. 
The hinder pair of legs are always quite re- 
mote from the anterior pairs. The genital 
opening is between the hind coxæ: the anal 
opening is usually close behind it. 

They are: usually. found on the ground. 
sometimes in very hot situations, and run over 
the surface or on low plants with great ra- 
pidity. Other species oecur in moss or under 
fallen leaves in woods, 
and one is abundant 
among the roeks near 
| the top of Mount 
| Washington. Several 
| species appear to live 
in colonies, but most 





. Fic. 39.—RHYNCHOLOPHUS. а, 
are solitary 111 habit. PALPUS: Û, MANDIBLES: €, BEAK; 


The eges are deposited злу у €, DORSAL 
on the ground or un- 
a der stones, often in clusters. The larva is a 
SUA six-legeed mite attached to insects. When full 
h i fed they drop to the ground and become qui- 
№ escent. and after а varying time transform to 
ил XQ the adult. 
W n \ There are several genera in the family, but 
| | only three are во far known from the United 
States. In Smaris the mouth-parts are retrac- 
| D tile, and so are often invisible; the palpi are 
Fis, 40.—RuyscuoLopats — four-jointed and there is commonly an extra 
EU pair of eyes near the anterior margin, making 
six in all. In Smaridia the mouth-parts are less retractile than in 
Nmaris, and there are but four eyes. The palpi are five-jointed and 
the dorsal eroove is sometimes swollen in the middle. 
Thor, who has recently published on this and allied families, makes 
Харх the type of a special family. He finds that in this genus there 
are no spiracles near the beak. as in other Prostigmata, and that there 


ма 


are no large tracheal trunks in the body. There are à great many fine 
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trachew in this mite, and Thor believes that respiration is effected 
through the skin, the structure of which is rather peculiar. Upon 
these differences he bases a family: however, in my opinion, this is 
but more evidence (GË such is needed) of the uselessness of a classifi- 
tion based on the respiratory system. 

In Rhyncholophus the mandibles only are re- 
tructile; there are but гоо ООС р E 
are five-jointed. We have many species of this 
venus, and several of them are common and 
widely distributed. They are predaeeous and 
Jeu | suck the juices from any small insect that they 
AN ANN А аге able to catch. One 
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Ka species has been found ^ 
pu. ^c preying on the gloomy att ey ; 
ie aaa É © E "m 2 ^ | у н aa 
J seale Скр онх tendbri- Pa — 
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feeding on the San Jose "dor e | 


«cule and other scale in- Ду 
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uniform red in color, but QA E 1a 
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R. cinctipes Banks has А 


Fig. 41..—RHYNCHOLOPHUS 


SIMPLEX AND PALPUS. prettily banded legs. and FIG. 412.—V ENTER OF SM ARIS, 


J. maculatus Banks has 
several large pale spots on the dorsum. One of our species. R. longi- 
pes. Маз so extremely long legs that it resembles a minute Phalangid. 
The genus Ж юлга не occurs in southern Europe and northern Africa; 
it is remarkable on account of the plume of hairs on the hind legs. 


‘amily TROMBIDIID.E. 


The ^ harvest mites.” as they are popularly called, are recognized 
by the body being divided into two portions. the anterior (cephalo- 


thorax) bearing the two anterior pairs of legs, the palpi, | 


mouth-parts, and eyes; the posterior (abdomen) is much 
larger and bears the two posterior pairs of legs. The 
mandibles are chelate, at least there is a distinct Jaw or 





Fig. 43.— EtG OF 
TROMBIDIUM. 





curved spine-like process. They also differ from the | 
allied Rhyncholophide in that the last joint of leg IV | 


is not or very slightly shorter than the penultimate, and | 


in that the last joint of leg IV is not swollen. The last joint of lee I 


usually is swollen, often more хо than in the Rhyncholophide. They | 
are always red in color, some, however, being much darker than others. | 
The body is covered with bristles or feathered hairs according to the | 
species. The palpi are five-jointed, quite prominent, often swollen in 
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middle, the penultimate joint ending in one or two claws, the last joint 
(often clavate) appearing as an appendage or * thumb" to the preceding 
joint. The legsareseven-jointed; the tarsi terminate in two хта claws, 
The legs are clothed in the same manner ах the body. There are two 
eyes upon each side of the cephalothorax. quite frequently borne on a 
distinet pedicel. Along the median line 
of the cephalothorax there is commonly a 
erista or dorsal groove similar to that of 
the Rhyncholophide. This erista is en- 
lareed at the middle or posterior end into a 
triangular area, called the areola, in which 
are two pores from which arise bristles. 

Doctor Oudenians terms these pseudo- 
stigmata and pseudostigmatie organs. The latter are sometimes cla- 
vate ut or near tip. There is no proof that these are homologous with 
the organs of the same name in the Oribatidie, although it is possible. 
Sometimes these organs are present, although 
the erista is absent, and in one speeies there 
are two pairs of the organs. The funetion 
of these organs is entirely unknown. The 
genital aperture Is situate between the hind 
coxi: the anal opening is smaller than the 
genital and placed a little behind it. 

The larvæ are six-legeed mites and para- 
sitic on various insects. They, with other larval forms, were formerly 
supposed to be adult and to constitute a distinct family under the name 
of Microphthiride. Three of the genera of that family, Leptus, 
Ocypetus, and doin (or stot), are 
now known to be larval Trombidiids. 
Some of these larye are, in certain 
localities, very numerous, and will 
attach themselves to man, causing in- 





Fig, t4.—EYE ОЕ TROMBIDIUM. 





FIG. 45.—CLAWs OF TROMBIDIUM. 





Fig. 46,—LEG I oF TROMBIDIUM. 


tense itching. soreness, and even more serious complications. They 
have received the popular name of * red bug." In parts of the South- 
ern States the “red bug " is often a source of great annoyance. They 
burrow beneath the skin and produce 
inflamed spots. It isan unnatural situ- 
ation for the mites, and they soon die, 
but the waiting is not pleasant. "They 
can be killed by anointing the atfected 
spots with an ointment or salve con- 





FIG, 47.—MANDIBLE OF TROMBIDIUM. р, e a 
DENM oni i TRACHEA, taining sulphur. Some recommend 


sponging with a weak solution of car- 
bolic acid (an ounce to a quart of water) after a soap bath. Allied spe- 
cies occur in most warm countries. In France, where they are often 
very troublesome, they are called “rouget” or **aoütat," and are the 
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use of the "erythema antiumnale.” In parts of Germany a severe | 


Infestation is known as © Stachelbeerkrantheit.” In England and Scot- 
land it is called the “harvest mite“ and "gooseberry bug.” In Mexico 
red bugs are known as "7 Tlalsahuate." in Japan as 5 Akamushi,” and in 
parts of the West Indies as the ** béte- 
rouge." In all these countries they 
have at times been a serious annoyance 
to the peasantry and hindered or pre- 
vented the harvesting of certain crops. 
The female deposits the eggs in or upon 
the ground, sometimes as many as 400 
together. They are usually brown and 
spherical, and were by some early writ- 
ers considered to be fungi, The outer 
skin or chlorion soon splits, dividing the 
ege into halves and exposing the pale 
vitteline membrane. This stage is the 
* deutovum " of Claparede. 

The newly-hatehed larva is circular or ovoid in outline, with three 
pairs of legs, each tipped with two or three prominent claws, After 
becoming attached to the insect the larva becomes elongate and swollen 
with food. When full fed it drops off, seeks shelter, and gradually 
changes in shape. but does not molt. The new parts are formed under 
the larval skin, which in a few weeks eracks 
and discloses the adult Zrombidium. 

The mature mite is not parasitic, but 
wanders about feeding on small insects. 
ах plant-lice, vounge caterpillars, and one 
species, 7. /oeustariuini Riley. 15 known to 
destroy a great many erasshopper eges. 
A French species has been found destroy- 
ing the root-forms of the dreaded PAy/- 
lorera. The adult hibernates in sheltered 
places, or in the soil: the eggs are laid in 
the spring. and there appears to be but one 
brood a year. Only a few forms have been 
bred; the larvie of one of them ix common 
on the house fly in autumn, and a similar 
form oecurs on mosquitoes. 

Ourspeciesare all practically eongeneric, 
but those forms that have two claws at the tip of the palpi fall in the 
genus WMerotrombid/une Haller. Kolenati's. genera Ofonyssus and 
1" plonyssus, parasitic on bats, appear to be larval Trombidions. The 
venus Глог contains a great many species—in the United States 
about ten. Several of our species are very common. and are often seen 





FIG. 45.—THE LARVA (LEPTUS) OF A TROM- 
BIDIUM. 





Fic. 49.—TROMBIDIUM  LOCUSTARUM 
MALE. 


* 


NO. 1332. ОО ТА ГА Уураа Ау Sb 








crawling about in early spring. their bright red color and silky vestiture 
attracting the attention of even the most casual observer. In the Sonth- 
west there is a very large. hairy species, 7. magnitenm Le Conte: it 
appears at times in enormous numbers, and in parts of Arizona is called 
"angelitos" by the Mexicans. Most of the species are of good size. 
some among the largest of the mites. In the Tropics there is à отоор 





FIG. 50.—PALPUs OF TROMBIDIUM Fig. 5).—PALPUS OF TROMBIDIUM 
GIGANTEUM. MAGNIFICUM. 


of large species, of which 7. tinctorium Litmus is perhaps the best 
known; it attains a length of about one-half inch, and occurs in the 
warmer parts of Africa, It was supposed to be used as a dye in olden 
times, but does not seem to be so used now. One of onr species. 
T. maritimum Banks, lives under stones between tide marks on the 
seasaore. and feeds sometimes on a maritime Coceid (Ripersia mari- 
tima Cockerell). Our most common species in 
the Eastern States is 7. sericeum Say; it occurs 
in moist woodlands, and feeds upon small in- 
sects. frequently npon springtails. 

The genns Zroiibel]a 1s founded on a curious 
South American species, and Chyzeria repre- 
sents a form from New Guinea which has pro- 
jections along the sides of the body. 


Family CLECULIDLE. 


A few mites of peculiar appearance. somewhat 
like Nothrus of the Oribatidie, but structurally 
allied to Глине. constitute this family. 
They are rather large mites, of somewhat rectan- 
gular shape, and of a leathery texture, the lees 
are very rough, and the anterior pairs provided 
with a row of long spines. They terminate in 
two claws. The соха are arranged close to- 
gether in a radiate fashion. The dorsum shows a transverse furrow. 
indicating the separation of cephalothorax and abdomen. The former 
is provided with a median shield, and from each posterior side arises 

Proc. N. M. vol. xxvin—04 





Fic. 52.—C.ECULUS AMERI- 
ANUS. 
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a pedicel bearing two eves similar to those of. Глен. The abdo- 
men is provided with two or more shields. according to the species. 
The ventral openings are very kirge and close together, each closed by 
Нарх or valves. The mouth-purts are small and obscure, but the palpus 
is stout, five-jointed. the first and third joints very small. the penulti- 
mate ending in a enrved spine. the last forming а "thumb." The 
mandibles are stont and terminate in a curved claw. They are eon- 
cealed in the large сомеа rostrum, The species are brown in color. 
Very little is known regarding their habits and nothing as to life his- 
tory. They occur in moss, among fallen leaves, or in moist places. 
They move very slowly and feign death when disturbed. But one 
genus, Cevenvlus 1х known. Several species occur sparingly in southern 
Europe and northern Africa, One, Cæculus aner/canus Banks, was 
discovered by Hubbard in southern California. | 








Family HYDRAGELNID AE. 


Since O. F. Müller deseribed the Danish species in 1751. the water 
mites have attracted more attention and study than any other family 
of Acarina. X large number of important papers have been published. 
particularly on the European fauna, 
and a recent number of "Das Tier- 
reich". (faseicule 13) is devoted to 
them. The body is commonly short. 
usually high, and sometimes nearly 
spherical. Itis en- 
tire, there being no 
division Into ceph- 
alothorax and ab- 
domen. The legs 
arise close together 
on the anterior part 
of the venter, and often in a radiate arrangement. 

They have one or two simple eyes each side; in 
some eases these are situate close to the median line. 
The tegument is often soft, but sometimes provided 
with dorsal shields or covered with a pitted enirass. Fle. 54—LIMNOCHARES: 
The mouth parts are often hidden under the anterior Dorsal 
margin of the cephalothorax. The beak (rostrum 
or capitulum) is usually elongate pyvriform, and the mandibles are two- 
jointed, with a claw-like terminal joint; sometimes they are elongated 
into needle-like piercing organs. The palpi (maxillary) are of four 
or tive joints, the basal one often very small, the apical one sometimes 
folding against the penultimate. The palpi vary greatly in shape 


Pom) 





Fig. 58.—LIMNUCHARES: VENTER. 


and are of great value in classification. The legs are usually of seven 
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joints, rather subequal in length. although the fourth pair is com- 
monly the longest. The сох are often broad and entirely united to 
the venter and frequently to each 
other. The coxre or epimera thus “Sy. KE 
form соха! or epimeral plates— Es ё | 

sometimes four. sometimes three, 275 S 
and in a few genera they are united 
into one plate. The tarsi often ter- 
minate broadly, and usually have A “| NS. 
two claws. They are provided with — M NON 
hairs and bristles. Sometimes there 4 

are rows of hairs for assistance in fi 








swimming; these are most numerous i ^ 
on the posterior legs. On the venter 
are the genital and anal openings; 
sometimes the former is very far back, nearly or quite on the poste- 
rior margin. There is usually а group of sucking. disks each side of 
the genital aperture, the number and position of which 
are quite characteristic of each species. On the dor- 
sal side of the rostrum (capitulum) are two spiracles 
that lead to the trachew: in some forms there are no 
tracher. 

The adult mite lives free in the water as a rule, but 


КЕ cExErncR dmn lar they are parasitie in the gills of mollusks. 
OF EYLAIS. 


FIG. 55.—EYLAIs sp. 





The voung are frequently parasitie on insects or mol- 
lusks. Many of the species are red or bluish-ereen in color: often 
they are prettily marked | 
with yellow or black, and 
vary considerably in mac- 
ulation. Hydrachnids are 
rather above the average 
size of mites, some species 
being fully 5 millimeters 
long and most of them 
over 1 millimeter. 
There are frequently 
differences in structure 
between the sexes; in 
Arrenurus and some other 
genera the male has an 
elongated abdomen tipped 
with a median projection 
called the petiolus. In 
some forms the males have some of the joints of the legs especially modi- 
fied. The female lays spherical eggs on water-plants, stones. or in the 





FIG. 57.—ARRENURUS SP., MALE. 


36 PROCEEDINGS OF THE NATIONAL MUSEUM. you. xxvi, 


mantle-folds of Lamellibranch mollusks. During the course of devel- 
opment a membrane is separated from the embryo while vet melosed 
in the eve-shell; the ege in this condition is the deutovum. After the 
ego-shell is broken the embryo continues to develop within this 


t є 


deutovum. The larva on hatching is six-lee@ed. and 
in some cases is parasitic in the respiratory system of 
mollusks or attached to aquatic insects. Neumann 
has claimed. that in one species of Limnesia the form 
hatching from the egg is eight-legged. and therefore 
a nymph, as in /feropéss. Kramer has arranged the 
larvee in three series, which he considers 15 the basis 
of classification. Аха whole, the larvae differ greatly 
from the adults and many were described as different 
creatures, Some were the basis of the genus Дей ysi. 
The larva usually has very small mouth- parts; it fas- 
tens to an insect by means of hooks at the tip of the short, stout palpi. 
inserts its jaws and proceeds to feed. Gradually the body becomes 
swollen, the lees shrink, and the creature looks like an elliptical ege. 
The pupa is formed within this ac-like body. 
and from it in time issues the adult mite. 
Nearly all IH ydrachnidie live in fresh water, 
а few forms occur in brackish water, and sev- 
eral are known from the littoral zone of the 
sea. They are sometimes purasitic, as already 
noticed, but usnally free; and feed on any 
small animals they can catch. such as small 
erustacea, infusoria, and minute insect lurvie, 
The water mites are found throughout the 
globe, but appear to be most numerous in tem- 
perate regions. Many species inhabit rapid 





Fig, SS.—ARRENU- 
RUSSI., PALPUS. 





FIG, oU —ÁARKRENURUS SP., FE: 
MALE FROM BELOW. 


streams and very cold water. About 60 genera and 600 species have 
been described, The species are often widely distributed and found 
amid very differing surroundings. 

Various classifications have been 
mide, one of which arranges them in 
14 families, However. it may ре bet- 
ter m this paper to use a less complex 
system. Some writers have kept the 
Hydrachnidee quite. distinct from all 


Fig. 60.—LaRVA oF AS HypRACHNA AT- Other mites, but they are now eenerally 
TACHED TO LEG OF AN INSECT: NYMPH 
INSIDE. 





recognized to be closely related to the 
Trombidiidæ.  Nordenskiold believes 
the family to have two separate origins, aud therefore not natural. 

In the following table are found several common European. genera 
which are not yet recognized from this country, and doubtless other 
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European genera will also be found to oceur in North America. A 
German, Doctor Koenike. published a valuable paper on some Cana- 
dian forms, and lately Dr. К. H. Wolcott, of Nebraska, has issued 


several excellent articles on our native species, 





Fig. 61. —LIMNESIA SP., PALPUS 
AND COXAL PLATES. 


Be NS UMN COSC es llli pec Rar Re ce eee bess 
Ca PP OUS АТТ". еа TOTO ODE 
2. Eves close together near the median line 
ED c erare on the 4 
3. Hind legs far from frent legs, and without swimming hairs; tips of tarsi obliquely 
truncate; body somewhat divided into cephalothorax and abdomen; in fact, 





the whole ereature is trombidiform ............ (Limmocharine) Linnochares 

Hind legs not far from front legs, with swimming hairs; tarsi pointed; no indi- 
MOIR VISTA) MUMIN E 6-. (Eylainse) Леге 

4. Penultimate joint ot palpus prolonged beyond base of last or with a tooth or 
И Del (Hydrachninie) 5 

. Penultimate joint of palpns not prolonged beyond base of last, nor ending in а 
Se Og IUNII IPFC (li yvgrohatine) 10 
Ге, one-jointed, пее‹ПП@ПКе...-......----------...--.--.-.-.-- Hydrachna 
BE DIES of two joints; with claw at end is-s- rl eL olei rre 6 
MEN CMI EE Diplodontus 
ЕИ ТОО СОШ dift 7 

ee uA iii hairs {O legs 2e] 0s 8 
Е ХУП Па1гё.........-.-..-----.--.---- siu RE 9 

Be Wich a median eye on front parts as ааа. Thes 
o AS E EUA ea o o o a o Panisis 

EE in comedian eye on front part ...........-.. .-------..-....... Hydryphantes 
КИШ osmedineye-...2nnnee-——c29—RR RI ааа IRI Tancognathus 

I0. Fifth joint of palpus forming а claw opposable to the apical part of the fourth 
joint; males frequently have the abdomen extended behind . . . . . . ....... 1] 

Fifth joint of palpus not forming a claw opposable to the apical part of fourth 
excl WEM c" ct EM 13 

11. Capitulum or rostrim elongate, of two joints; palpi very zinall...... Krendouskia 
PMN О ИТО 225254 c ee ase ML e Lauer t cee we ERR ev iD 

12. Dorsum with a furrow, following somewhat the outline ef body; in male open 
ооо Ey ВЕС ee od Wel TIME [генитив 
ООО с cee .......... Afeganaspis 
pinera of both sexes united into one plate ааа: 1 


Epimera (at least of female) not united into one plate... и 
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Пон jointe palpas with. a prajection i tnie a ce eee Vystenotus 
Fourth jointot palpussithou proj cione c — 15 

15. Dorsum without DON et taro o Lehert ia 
Porsum with webowed Iurrow..&...... P2: Succ 16 

16. Second joint. of palpus with a projection. below; genital aperture at tip of 
j| —————À n e о Loos osecas ‘Ataris 
Second joint of palpus without projection; genital aperture much before tip of 
tly а Sein oe ne ааа ceo x ei СОСЕ eee e Videopsis 

127. Fourth peus without claw; 3 long bristle NCD Limnesia 
Fourth tarsus with claw as others......... sS 1% 

IS. Genital opening with lip each side nearly covering the disks; palpi with spine 
below om jemt2...245..995— 4 1:550 t HH Nperchon 

Disks near genital opemne fully exposed asse -aanne 42... eee 19 

19. Ephnert ot temale in ТЖ gu ps 2225. i5 2. ute О S Kanikea 
Epimera of female in three groups; genital opening usually with three disks cach 
cul -———————' PE 5 UREUUUNEERNEEMSS Leser 21) 
Epimera of female iti font groupe S dae sete ag oes 2] 

zip ideal joints leg ТЕЕ lo ob NN Hygrobates 
ЕТ awl sixtlr joints areo Моге р г. ОИ | eactides 

21. Genmtal opening with three disks each ö е-е а Tyrvellia 
Genital opening with more than three disks each sile... 29 

oy, Dess ТИ крие И е е Е 1. TEE Neumannin 
Legs without sneli rovs Ed DIES 

oe Genital opening se оаа T О 2.1 
Genital opening mueli before the UPL. наос a РРА 2n 

24. Without swinnuing hairs on legs; fourth joint of palpus without three spurs 
below: genital area о еме Feltria 


With a few swimming hairs; fourth joint of. palpus with three spurs, or papilke, 
below: genital area gmallegE.::..:2....2..:... ae sS На 
Hind epimera with a pointed projeetion below; palpi larger than leg LE... Vajedieola 
Lind epimera without a projection; palpi smaller, and end in two or three small 
lawe: the fourth Joint his two papilla below. Е Е - MOMS Piona 


lc 
` 
wt 


The genus Linnochares is practically an aquatic Trombidian, the 
body is of the same shape. and red in color. It can not swim, but 
creeps over the mud and plants under water. 
The young are parasitic on water-skaters 
(Gerridi). Our species is very like the 
European. 

We have three species of Ayluis. They 
are distinguished by having four simple 
eyes situate close together on a plate near 
the median line. They are most frequently 
found in ponds. A larva of this genus has 
been found on mosquitoes, The genus 7/0 ts, 
of which we have a few species, has no swim- 
ming hairs on the lees, and beside the lateral 
eyes there isa median eve infront. Several 
speciesof лел нги have been described from North America.and doubt- 
less many more occur. They are often green in color. and have a ehiti- 
nous dorsum, The dorsiun hasa circular furrow in the male open behind. 





Fig. 63,—V ENTER OF LEBERTIA. 
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have a soft body: the hind legs are 
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The males have the body extended behind, and there is a small median 








—— 


petiolus. They live most commonly in lakes and ponds. Aveadomshig 
and Steyanasp/s are each represented by one species, 

In turus the epimeral plate covers nearly the entire ventral sur- 
face: one species is known from a small river in Canada. Of ухо 


notus and Mdeopsis but one species 
is known in each: the latter is also a 
common European water-mite. 

The species of Sperchon are often 
found in cold and rapid mountain 
streams. Three species are known 
from Canada. They have the palpi 
enlarged at base, and the second joint 
bears a strong spur below. The suck- 
ing disks each side of the genital open- 
ing are nearly concealed bv lateral 
flaps. The legs have no special swim- 
ming hairs. 

Limnesia is a large. genus: three 
species have been recorded from Can- 
ada. two of them European. They 





Fic, 64.—PIONA SP., AND PALPUS ABOVE, 


well provided with swimming hairs. and the fourth tarsus lacks the 
chows, but is provided with a bristle at tip. The palpi have the basal 
joints enlarged and often with a spur below. They usually occur in 


lakes. 


Avenithea is represented. by one species widely distributed in the 
northern parts of our country. The 


» ve species of Zygyrobates have soft bodies, 

=ч ea the slender legs destitute of true swim- 
— ming hairs, and the palpi have a spur 

p: WA or tooth below. There are three 

ZO (SN sucking disks each side of the genital 

: orifice. Four species are known from 


4 / N Canada. 


NN (Û AN \ alfa is one oi the largest genera, 
and Doctor Wolcott has worked out 


some twelve species, and another has 


FIG, 65,—LARVA OF PIONA, 


suce been added from Texas, The 


genital opening is situate at the tip 

of body. and the sucking disks each side are ten or more in number. 
The legs have swimming hairs and the first pur is thicker than usual. 
The palpi are enlarged at base. and the fourth joint bears three papillie 
or spurs below. Most of the species occur, forat least a time, in certain 
fresh-water mussels, particularly of the genera Cato and Anodonta. 
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They are found on the mantle-folds or gills of the mussel. and feed on the 
minute animals drawn in by the mussel. The late Doctor Haldeman 
deseribed a number of species under the generie name of (олоо. 
The genus Мементо is closely allied to izar. but peculiar on 
account of the spirally ringed bristles on lees I and 1I. 
The genus Zvona (Curries) is also a large genus. and about 19 spe- 
cles are now known in North America. They occur chiefly in lakes 





FIG. 66.—ATAN SP. FIG. 67.—COXAL PLATES OF АТАХ. 


and ponds. The fourth joint of the palpus usually has two рар 
beneath, and the legs are well provided with swimming hairs. The 
genital aperture is much in front of the hind margin, and each side of 
it are a great number of sucking disks, often of two sizes. 


Family HALACARIDZE. 


This is a small family of marine mites. They have a leathery skin. 
frequently granulate or striate, but commonly. destitute of bristles. 
Sometimes there are coriaceous plates or shields. The body usually 
shows the division into cephalothorax and 
abdomen, both above and below. The ros- 
trum is often quite prominent, sometimes as 
largeas in the Bdellide. Thecephalothorax 
usually has three eve-spots. one on the 
middle in front. The palpi are three or 
four-jointed, the last article sharp-pointed 
at tip. The mandibles are rather promi- 
nent. and end in a single straight, or recurved claw. The legs are mod- 
erately long, rather widely separate at base, lateral or sub-lateral in 
origin, and end in two claws. They bear a few scattered bristles. The 
genital opening is quite large and far back: the anus is small and at the 
tip of abdomen. These mites have no tracher, but do not appear to be 
related to other atracheate Acarians, but rather to the Ddellid:ie and 
Oribatidee, [t is, perhaps, not a natural family, but derived. from 
several groups. The Halacaride ате found crawling slowly over alge, 





FIG. СЗ. —CLAWS OF HALACARUS, 
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frequently in shallow water, but some have been dredged at eonsider- 
able depths. The adults are free, and feed on diatoms and other 
minute vegetation. The voung of some forms feed on the eges of 
Copeopods, while others are attached to various animals. One is 
known to occur on a (Aiton. They are from опе to two millimeters 
in length, and their colors depend largely on the nature of their food. 
The young have the general appearance of the adults, and nymphs 
sometimes possess rudimentary genital organs. The legs of the 
nymphs have eaeh one less joint than in the adults. They have been 
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Fic. 69.—HALACARUS SP. FIG. 70.—SCAPTOGNATHUS SP. (AFTER 
T ROUESSART). 


found in nearly all seas, and about seventy species are now known. 
The forms along the coasts of North America have not been studied. 
The principal genera may be tabulated, as below. 


EL uum cloneate and constricted at Бае 22.--------------------------.-- d. 
lu-cunpnoebBconustricted at base 1......--.------.-.----------------------...- э. 
ШИ “т apparently three-jointed, separate..........----.--.-+---+6- ^captognathus. 
li xu eur jointed, connate at Dase -T 5o ITI Trowuessurtella. 
Е Козго elongate, palpi separated at bare ........-.-.-.-.---------------------- 5. 
ELEM CD ШОГА АПА ЗИ НИВОЕ t Sun i ERR RR mmm T 
EE агас UC Ee. co. E rx 9 9e e Re ehombognathus. 
ED опца!е AL Бае _.....-...---..----------......-...2.5...-.....- Simognathus. 
БИА ш арүуаопу but Шгее-]оїп{е‹1.........-.-2-.-.-.-2--------..---- Coloboceras. 
INE АШ АГ о ЗЕ REI уН 6. 
а оо рау шпелі а= lone as Їїопгїїї...................-....----= 1gaue. 


О ОШО шаны mAh shorter than“iourth..............----..-. Hulacarus. 
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Most of the species come from the French coasts or the Atlantic 
Ocean: one was described from fresh water. A few are from other 
regions, and doubtless. as they arecmore collected, the family will be 
of considerable size. — feceris, the largest. genus. contains about 
fifty species, several of which bear some resemblance to Sevforerter in 
the Oribatide. Most of them аге marked with brown, reddish, or 
black. Dr. E. Trouessart, of Paris, has published very largely upon 
them. Packard described, under the name of Thalassarachna verrilli, 
а species of /Jalecerms from the coast of Maine: it was found on alge. 





Superfamily IXODOIDEA. 


The members of this group, commonly known as ticks, are of all 
Acarians the most familiar to ordinary people. Their body is covered 
by a tongh, leathery skin. which in the female is capable of great 
extension. The ticks (before distention) are of a somewhat triangular 
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outline. moderately flat. with prominent. slender legs and а beak-like 
rostrum in front. On the anterior part of the dorsum there is a cor- 
neous piece or shield that may represent the cephalothorax. This is 
known as the seutum, and is absent in the family Argaside. With 
the male this scutum covers the greater part of the dorsnm,  Artieu- 
lated to the anterior margin of the scutum. usually within an emargi- 
nation. іх a small, transverse piece. the capitulum or head. The 
posterior corners of the capitulum project backward in spines. In the 
female ticks there are on the dorsum of the capitulum two pitted areas, 
known as the porose areas. The eapitulum bears the palpi on each 
side and the mandibular sheaths. The latter include the mandibles 
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and the hypostome. These are sometimes called the proboscis, hans- 
tellum, or rostrum. The hypostome is a central piece, bearing many 
recurved teeth or denticles. The number of rows of these denticles is 
used as a specifie character in classification. At the tips of the man- 
dibles are two or three processes known as the apophyses. They also 
have been used in classification, but are variable. The palpi are 
always very short and stout and composed of four articles, not. how- 
ever, very distinctly. Some species have eyes situate one at each 
lateral angle of the scutum. The posterior margin of the body, 
especially of the male, is usually somewhat lobate, these lobes being 
known as the posterior marginal] festoons. The stigmata or spiracles 
are above and usually behind the сох: IV. Each is surrounded by a 
reticulated or pitted plate of varying outline, and ealled the peritreme 
or stigmal plate. It is often of | 

large size. Upon the venter there EN 2 Pa 

are several furrows characteristic S S 4 

in position and of value in classi- ; А 
fication. The anal opening is a $ ү 

small. circular hole some distance ERO ; d 

behind the соха IV; the genital d ў 

pore is situate on the front of the л 7 

sternal area, slightly behind the p $ | 
mouth-orifice, The legs arise ё E E & 
close together. but in the dis- E. E а: 
tended females the соха become à 8 ME 
quite widely separated. There 


1 inan 


"ag 





are six joints in the leg— coxa. í i 
trochanter, femur, tibia, protar- z К E 
sus or metatarsus, and tarsus: the EE: t 


latter is sometimes divided, while 
the femur often presents a basal 
distinct portion, whieh may be the 
trocbantin. Upon the tarsus of the first pair of legs is a depressed 
circular area, supposed to be un organ of hearing: it is known as Hal- 
ler's organ. in honor of its discoverer. The tarsus terminates in a short 
stalk that bears the two claws and the pulvillus or earuncle.. The 
body of a tiek is usually dull colored, but some forms аге mottled 
with brown and yellowish or reddish. 

Ticks are parasitic on mammals, birds, and reptiles. But at times 
they may leave their host, and are not confined to one host, although 
some species show a preference. Most of them do but little damage 
to their hosts while sucking blood. but several closely allied. specie- 
belonging to the venus Boophilus transmit in organism, the Pyrosoma 
bigemminum, that causes a disease in cattle known as Texas fever. 
Southern cattle fever. red-water, heart-water, ete. As a result of her 
bloodthirsty nature the female tiek becomes enormously distended. 


Fic. 73.—BOOPHILUS ANNULATUS, FEMALE. 
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and is then in a mature condition, The life history of tieks has been 
described by Curtis, Morgan, Lounsbury, and others. Ticks pair 








during parasitism, the male remaining beneath the female for some 
days. the latter finally dropping to the ground to deposit her eves. 
These may be ах many ах 10,000. to 20,000, and issue ах elongate 
misses In front of the tick. During the operation the head is with- 
drawn into the body, so that the 
neck behind the capitulum is close 
to the genital pore. As the eggs 
issue they are coated with a vis- 
cous substance secreted from 
glands in the neck, These eves 
lay upon the surface of the soil, 
or just beneath it, and the Тату 
hatch in a few days. The voung 
ticks. known as seed пск 
ascend the nearest. support. of 





ГЛИ grass or herb. and patiently await 
thecouiingof someanimal.. Delay 

and disappointment must often end in starvation and death. How- 
ever, many secure an attachment to some animal, often; perhaps, not 
the desired one. In a few days the young tiek is rapidly distended by 
the blood it has sucked from its host, and drops to the ground. Here 
it seeks a cavity or hiding place. and rests. In three or four days 
the skin splits and from it the nymph issues. and begins the same 
Waiting process that it experienced as a larva. As it has already had 
a сооа meal of blood. it can wait 
for many days without fear of 
death. When it secures hold of 
an animal. the abdomen distends 
as before, and it soon falls off 
again to hide and molt. After 


this molt the tick is adult: 1t waits 
again fora host, and when secured 
starts the life-cvele anew. The 
Texas cattle-tick and its allies do 
not drop off for molting, but cast 


the skin while upon the host. 





Fig. 75.—L ARVA OF BOOPHILUS ANNULATUS. 


They drop to the ground. however. for the purpose of laying eges. 
as the other ticks. 

In the true ticks there is a considerable ditlerenee in the abdomen 
of males and females. In the latter the dorsal shield does not cover 
the entire abdomen, while in the male this shield extends to the tip. 
The males of some species have spines upon some of the cox, and 
-ometinies an extra pair of shields on the venter. 
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The internal anatomy of the Ixodidie has been examined by Heller 
(1545) and later by Pagenstecher (1561). Phe pharynx soon contracts 
into a slender esophagus, which, as usual, passes through the * brain” 
and into the stomach. The latter is not very large, but has several 
diverticula or ceca, some in front, ind usually four large ones behind 
and one longer on each side. The color of the food in the crea often 
shows through the integument, so that the same species at different 
times exhibits different markings on the bedy. 
Upon this basis the earlier authors often de- 





scribed one species under several names. The 
intestine is short and straight, enlarging sonic- 
what before the anus. The breathing apertures 
or spiracles open into a large хас, which soon 
divides into a host of small tracheie that spread 
Pom iene cavity, [пш anterior pire FE —5TIGMAL PLATE oF 
of the body are two large, botryoidal salivary TTT 
glands. opening through a duct each side of the mouth. The female 
genital organs consist of two elongate ovaries, each with a slender ovi- 
duet, which unite shortly before the vulva. The male organs consist 
of the two slender testes, each emptying into a large median sac, from 
which a slender duct leads to the opening. 
The Ixodoidea are readily divided into two families. 





No хеш; no ventral shield; mouth-parts of adult not prominent from above; no 
pulvillus to tarsus in adults; stigmal plate between coxie HI and ІУ... уе 
Seutum present; sometimes ventral shields; mouth-parts of adult prominent from 
above; pulvillus to tarsus of both adults and young; stigmal plate behind 


^^? 
viue o a en NATUR T TICKETS Lvodid:w 


The Argasidie, containing bnt few genera, are in some ways iuter- 
mediate between the true ticks (Ixodidie) and the Dermanysside. 
The skin is. usually covered with eranulations or deeply pitted and 
the head and mouth-parts are hidden beneath the anterior part of the 
body. They are nocturnal in habit and feed on the blood of mammals 
(including man) and birds. Unlike the true ticks, the females of this 
family do not become so greatly distended with blood. There are 
two genera in our fauna, 
uuum at least its length from the anterior margin...........-.---.---.---- {reis 
Capitulum under a beak-like projection, close to anterior margin....... Ornithodoros 

It is to the genus лун that the faiious Miana Bug of Persia belongs 
(Л. persicus) Yt lives in houses, ind its puncture was declared by the 
early travelers in those regions to produce startling resilts; convul- 
sions, delirium, and even death following its attack. Specimens kept 
in Гагоре for experiment have failed to produce these dire conse- 
quences, but there is such a wealth of testimony as to the dangerous 
effect of the bite in Persia that possibly in that country the Miana 
Bug may at times carry the germs of some disease. The European 
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species. olrgas reflerus, commonly infests pigeons, but has been 
known to attack man. not however with serious results. Our species, 
the ‘schicken tick." Argus miniata Koch (ameri- 
cana Packard) is not uncommon in the southern 
parts of the United States from Texas to Cali- 
fornia, and often does a great deal of injury to 
poultry. Chickens, badly infested, droop, re- 
fuse to eat, in a few days drop down, and finally 
die. It is of a dull reddish color. and the body 
granulate. The eggs are laid in masses of 30 to 
100 and deposited in cracks of the chicken house. 
Perhaps the best remedy is to spray the inside 
of the chicken house with kerosene or benzine, 
then whitewash or. dust with carbolated lime, 
and finally daub the ends of the roosts with coal 
tar. Isolating the roosts, by suspending them 
on stout wire, or by placing a barrier of cotton- 
waste soaked in oil around each end, will also be helpful. 

[t is now claimed that the chicken-tick in Brazil transmits the blood- 
parasite of a disease fatal to fowls. A similar species 
(1. sanchezi Dugès) is found in houses in New Mexico 
and Arizona and is there called the * adobe tick.” 

In the allied. genus, Oraithodoros, we have two spe- 
cles, both known to attack man. QO. turicatu Due@es ах pis, zs Ece or 
the most dangerous. THe Mexicans СИТЕ {шөл О 
In southern California they are known as °° pajahuellos “ P 
to the cattle herders. Their bite will cause large swellings that remain 
for some days, and are very painful. The other species, O. лунен 





Fig, 77.—CLAWS OF BOOPHI- 
LUS ANNULATUS. 


Dugès, is a serious pest to cattle 


m PS ®) ^ and of much more common occur- 

N a У x, rence. It infests the ears of 

mv horses, cattle, sheep, and some- 

е D A Es Ы times man, and has been called the 
т Tl Uu Т аса 

Ay ( “spinose ear tick.” The nymphal 

S ^N VAG — à к 

118 à ۹ stage is quite unlike the adult tick 

De 2 ind was figured by Marx as Ayn- 

q G НОРТОН SP HOSHIM. It is of a 

| brown or blackish color, and in 

a4 М the nvmphal stage is clothed with 

© many stout spines. It has been 

Fic. 7.—DERMACENTOR VARIABILIS, MALE FROM known to cause death in cattle. 

BELOW, у | 

They can usually be removed by 

an application of linseed or olive oil. Like the preceding it is a Mex- 

tean species, whieli occurs only in the southern parts of our country, 

but is sometimes found as far north as Nebraska. The adult is known 

to Mexicans as the " garrupata," and the voung are called ^" pinolias.” 
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The Moubata bug. ©. Samay, їз an African species whose puncture 
is reported to produce effects almost as dangerous as those ascribed to 
the Miana bug, It attacks both man 
and beast, sometimes occurring m 
houses. The pain of the puncture ts 
not felt until several hours after it is 
inflicted. but gradually the spot. be- 
comes inflamed and irritable, 

The Ixodid:e. or true ticks, are repre- 
sented by a large number of species in 
tropical countries, but in the temperate 
regions they are much less common. 
However, there are about twenty-five 
species in the United States. and one of 
these, the Texas cattle tick, is а pest of FIG. SO.—DERMACENTOR VARIABILIS, 
prime importance. Our ticks are ar- тыкы а 
nged in about seven genera, which may be tabulated as follows: 








1. Palpi short, not or only slightly longer than broad; capitulum short .......-. 2 
р plainly longer than broad; capitulum longer „.....--.----------------.--. a 

2. Dorsal surface of capitulum hexagonal, the sides projecting in angles: male with 
vu qp AT ———— "ÉD кез о ER o 


Dorsal surface of capitulum rectangular, sides straight; male without anal plates. 4 


3. Second and third palpal joints extend laterally into sharp points; stigmata nearly 
coup pe Pp T A ESE E T E ОСЕ Boophilus 
Second and third palpal joints even; stigmata comma-shaped ...... Rhipicephalus 


4. Eyes present; external border of palpi straight; coxie I bidentate. 22. Dermacentor 
Куех absent; external border of palpi uneven; coxie I not bidentate. Merma physalis 
5. Anal groove surrounds anus anteriorly and opens posteriorly; eves absent; stigma! 


ipauscedud CoU "ww Lrodes 

Anal groove surrounds anus posteriorly and opens anteriorly; eves present; stig- 
aT mL. E MCU NT 6 
ENNIUS уота 
ИТО Wi Понта 


Our one species of Boophilus (D. annulatus Say) (boris Riley) is 
the distributer of Texas fever. a disease of cattle that causes enormous 
losses in the South, particularly in cattle imported there from the 
North. The southern cattle tick is found only in the Southern States 
and the Government maintains a quarantine line where cattle brought 
North may be eleansed of their ticks. The female tick is of a dark. 
dull brown color. with reddish scutum and legs; the male is reddish 
brown, the legs paler at articulations. The cause of Texas fever is a 
minute Protozoan parasite, Pyrosoma bigeminum, This is taken up 
with the blood by the Boophilus, which then inoeulates each animal 
that it attacks. And even the young that have not infested any 
animal may produce the disease. The young ticks, called "seed ticks.” 
are born on the ground: they climb upon grasses or bushes, and await 
the coming of cattle. Each attaches itself at the first opportunity. and 
begins to draw blood. In about a week it molts, remaining on the 
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host during this period. The male increases but little in size, but the 
female becomes enormously swollen and in about a month she is ready 
to drop off und deposit eggs. 
Once in the blood of cattle the 
parasite destroys the red blood 
corpuscles, and causes a thinness 
of blood, the hemaglobin of which 
appearsin the urine, After death 
the spleen and liver are found to be 
ereatlv enlarged. The most prom- 
ising preventive seems to be the 
removal of cattle from pasture for 
one year. This pasture disinfection 
may be hastenel by cultivation for 
one year. or graziug it to sheep. 
It has been noticed that southern 
cattle may become immune, and 
with this hint a method of vaccina- 
tion was devised for treating north- 
ern cattle when taken South. 
There are several other species 
of ticks often found on cattle, but 





FIG. S1.—IXODES CRUCIARIUS, FEMALE, AND STIG- 
MAL PLATE; 


none are known to carry the parasite of Texas fever. 

Of Dermuerntor there are three or four species in this country, all 
with the seutum more ov less variegated with white and brown. The 
most common one Is the “dog tiek © Dermacentor 
пирах Sav und is our most widely distributed 
species. [t is found on cattle, dogs, horses. rab- 
bits; and sometimes on man, Onthe hitterit causes 
no serious consequences, but ix à source of much 
irritation, They are so tightly attached that it is 
often impossible to remove them without either 
leaving the head in the flesh or else tearing out a 
piece of the skin. The other species ure similar to 
the doe tick. but are less common, One occurs on 





FIG. 82.—HEAD OF IXODES, 


the moose. and others on cattle, deer, and sheep. 

D, reticulatus Linneus, a European species, is perhaps more fre- 
quent ii California thau JA. гм. 

In the genus /hemaphysalis 
(formerly Лорен!) we have 
one or (wo species that occur on 
rabbits and other small mannnals, 





Fig. 88.—LreG T OF IXODES: SECTION THROUGH TAR- ] n Lrodes there are several Spes 

Sts, A MALLER'S ORGAN, cies: one isa European species, /. 
ricis Linneus, that occurs occasionally on cattle. In Scotland this 
species often attacks sheep. and appears to. distribute the germs of a 
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disease similar to Texas fever, that is known by the name of *loup- 
ing-ill^ or “trembling.” The parasite is at present unknown. The 
loss to Scottish herdersis sometimes very heavy. It is said that sheep 
in moist meadows are not as subject to ticks as those in drier pastures. 
A pale vellowish or almost white species, with a brighter vellow scu- 
tum. Z. eruciarins Fiteb, occurs on squirrels, gophers, rabbits, ete. In 
Florida a reddish species. /. seapularis Say. is common. 

Of Amblyomma there area number of species, particularly in the 
Tropies. A. "шеген не Koch is often found on cattle; and is called the 
`` lone-star tick " on account of a prominent yellowish spot on the scutum. 
On some species the markings become intricate; a series of yellow and 
brown sinuate stripes variously interlaced. One of these, ul. erenata 
Say (maculata Koch) is very common in the Southern States, attacking 
almost апу mammal, including man. One large species, „1. tuberenlata 





FIG. 84.—AMBLYOMMA AMERICANA, FIG. 85.—AMBLYOMMA AMERI- 
SHIELD OF FEMALE. САХА ӨТЕ МАГ PLATE. 


Marx occurs on the Floridan gopher. The exotic genus Ophiodes 
infests snakes: the various species are handsomely marked with brown. 
red, and yellow. The genus //emalastor occurs on bats in Europe. 

It has lately been shown that a South African tick, /Zemaphysalis 
leachi Audouin, is thé carrier of a blood-parasite that causes malignant 
jaundice, or distemper, in dogs in South Africa. The young stages 
do not communicate the disease, but if an adult tick feeds on Infectious 
blood, her descendants, when adult, may transmit the disease. 


superfamily GAMASOIDEA. 


The Gamasid mites are among those best known to collectors of 
insects, since. many species are very common, and others spend. part 
of their life attached to beetles and other insects. Typically these 
mites have a hard coriaceous integument, but there are many excep. 
tions to this rule. They are quite flat, broad, and with rather short 
lees. They have no eyes, but the sense of touch is very highly devel- 
oped through many hairs on legs and body. Some species are slow 
in movements, and are apt to feign death when disturbed, but others 


EON ої. xxy11—01———J 
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can run with considerable rapidity. The mouth-parts, in many species. 
may be completely withdrawn into the body of the mite. The mandi- 
bles are normally chelate, and the fingers toothed. Sometimes they 
are greatly elongate and stvliform, so fitted for piercing: in a few 
ases the movable finger is lacking. In 
many species there isa projection or append- 
age arising near the base of the fingers 
known sometimes as the " spur. ^ sometimes 
as the * flagellum." Beneath the mandibles 
is a large piece, the hvpostoma. Itis bifid. 
and each side ends in an elongate corneous 
point. Between the two corneous points 
isa long fleshy part. the lingula. The palpi 
аге prominent and usually tive-jointed. 
Above the mouth there is in many forms 
a thin plate, often toothed. known as the 
epistoma. In the Uropodidæ, the palpi are 
scarcely visible, as the body projects so 
much in front. The lees are of moderate 
length. usually slender, and arise close to- 
gether. in а row each side. In the Uro- 
podid:e the anterior pair is separated from 
mig, MOL-VERTER or daxasum а ШР Others and their coxe аге mentii 
PERITREM J; b, JUGULARIA; C, STER- tiguous. The body 1ҳ commonly provided 

prod wat EN do, СЕ with coriaceous plates or shields, the posi- 

tion and shape of which are characteristic 

of each species. These plates sometimes nearly cover the entire body. 
Their position and names may be observed from the accompanying 
illustrations. There are some small shields or pieces which are often 
of importance: a pair just behind the fourth cox are called the ** meta- 
podin:" a pair just behind | 
coxe f are. known as the 
"jueularia." and a рат 
behind sternal plate, the 
inetasternahia.” ‘There are 
frequently differences be— 
tween the sexes in the ar- 
rangement of the plates, and 


ln the males of many species FIG. 87.—SIDE VIEW OF A GAMASUS. €, EPISTOME; p, PERI- 
5 TREME: 1, ANAL PLATE. 








the ventral plates are mostly 
coalesced. The female genital opening is commonly under the ante- 
rior margin of a plate (the genital) which ends near the coxw of the 
third legs. The male genital aperture is usually at the anterior mar- 
ein of the sternal plate. only a short distance back of the mouth. In 
some groups, notably the Uropodidæ. the genital aperture of the 
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male. or of both sexes, is situate in the middle of the sternal plate. 
The anal opeuing is small and. placed near thé tip of the venter: it 
ix often surrounded by a plate. There is a spiracle or breathing 
pore on each side of the body. above and slightly in front of the 
fourth coxa. It is surrounded by a chiti- 
neus ring. the peritreme, which usually 
extends forward for a long distance, often 
in a slightly sinuous line. The legs are of 
six joints—coxa, trochanter, femur, patella, 
and tibia. of subequal length, and a long 
tapering tarsus, In some species there are 
indications of a division of the tarsus. The 
tarsi terminate in two claws, and sometimes 
a sucker or ambulaerum. In several forms 
the anterior lees are destitute of claws, and 
«eem to act more as antenme. In many spe- 
cies the males have the second pair of legs 
enlarged and provided with teeth and projec- 
tions. und sometimes the hind legs are also 
armed. These legs are used to hold the 





female during pairing. 

The internal anatomy of the Gaimasidie has 
been studied perhaps more than that of any other family. It ditfers 
in various ways from what may be called the typical acarid anatomy. 
Kramer has shown that in some forms there is a tendinous framework 
in the middle of the body. a sort of internal skeleton. to whieh are 
attached many of the larger muscles. "The male sexual organs are 
usually on the common plan. There is, how- 
ever, û large accessory gland lying between - 
and beneath the vas deferens. There is no C R 
intromittent organ; and sometimes there are pe 


_ 
two testes. The female eenerative organs 2) - NV 
usually differ much from that in other fami— А 


hes. Often there is a semiglobular or botry- 2 


oidal ovary, opening into one (sometimes | vo 
two) oviducts, that lead to the vagina: above JA, а (| 


FIG. SS.—PTEROPTUS AMERICANUS. 


the vagina is a domed chamber, the sperma- 

theca. At times there are two small glands 0 
that open into the vagina. In many forms 
there is nospermatheca, in which case Michael 
has discovered the existence of other organs of a most curious nature. 
Attached to the top of the ovary are two rather clavate arms. known 
ах the lyrate organs; and above is a large sae, the seceil us белен, 
conneeted at one end to the ovary and at the other by two annulate 
tubes to the acetabula of the соха of the third pair of legs. After 


Fig. 89,—V ENTER UF PTEROPTUS. 
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the eges are all deposited the sacculus becomes very small. Some- 
times it is wanting, but the annulate tubes ате present and connect 
direct to the ovary. The significance of these organs is not fully 





f 


known, but the sacculus contains sper- 
matoeysts which are supposed to reach 
it through the annulate tubes. 

Some, if not all. of the Gamasidie 
have a most remarkable method of 
coltlon, Which Michael has discovered 
and deseribed in detail. The male, 
which is commonly a little smaller 
than the female, clasps the latter by 
the legs of one side and crawls under 
her. His abdomen extends back be- 
vond that of the female. and he grasps 
her by his legs. Then a clear ғас 
emerges from the genital aperture of 
the male, gradually enlarging until 
it is of full size and shape. which is 
constant for each species. Usually 
this sac or bubble is flask-shaped, 





with a lone 
neck, It 
incloses the 
spermatozoa floating in a clear viscid liquid 
(sometimes within spermatocysts). — The 
male clasps this bubble with his mandibles, 
Which -are often modified apparently for 
such purpose. The male then applies the 
small end of the bubble to the vulva of the 
female, often. inserting his mandibles for 
some distance. Here the small end of the 
bubble bursts and the liquid. and sperma 
tozoa are discharged into the spermatheca 
of the female. The-bubble is rather firm, 
and when empty does not collapse, but 
shrinks somewhat. After the male leaves 
the female he proceeds to clean his mandi- 
bles. In. those species in which the female 
has no spermatheea, but las annulate tubes 


FIG, 90.74áD ER M AN YS8US. GALLINAE. 


connecting to the acetubula of the third Fic. 91.—DERMANYsSUS GALLINE. ф, 


pair of legs, it is probable that the bubble 
is applied to these apertures, and not to the 


vulva. The spermatozoa thus passing into the sacculus fomnineus, 
from which they may pass into the ovary as occasion demands. In 





CARONCLE; м, BEAK; 1. ANAL 
PLATE. 
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the male of one species there is a hole in the jaw, through which the 
bubble is blown, part hanging down on either vide. 

Lrouessart bck shown ginti in Zell etia there is a true parthenogen- 
esis; agamie generations are found 
in spring and summer, the male ap- 
pearing only in theautiunn or winter. 
He also found that this form has no 
nymph, the larva changing into the 
adult female. 

Gamasids deposit eggs which 
hatch into pale, soft-skinned, six- 
legged larvæ, often very different 





FIG. 93.—LIPONYSSUS; ANAL PLATE 
AND MANI IBLE. 





Fig, 92.—LIPONYSSUS AMERICANUS. 


from the adult. There is a remarkable exception in /’teroptus and 
allied genera of the Dermanyssidi: the young of these mites hatch 
with eight legs. In time the larva molts into an eight-legged nymph. 


SERE 1 ie А / 
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FIG. 94.—PNEUMONYSSUS SIMICOLA, 


7 — FIG. 95.—LARVA OF PNEUMONYSSUS 
FROM BELOW. 


SIMICOLA. 


In this stage they have shields, the dorsal often transversely divided. 
The nymphal stage is often the longest and most active period of their 
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life the stage of growth and development. After one or two molts 
In Chis stage some forms approximate closely in appearance to the adult 
condition. Hence there are names for the various portions of the 
nvinphal mite, the earlier part being the protonymph. then the deuto- 
nymph. and sometimes а tritonymph. These terms 
are applied in the true Gamaside. Inthe nymphal $i 
stage some Gainasids are attached to various insects 

| 

| 





for the purpose of transportation. In fact, some 
genera (as (ropoda) are chiefly known to us in this 
inigratorial nymphal condition, Various writers 
have claimed that the mite was a parasite of the 
insect, but such is not the case. The insect is used 
only аха means of transportation. In some cases 
Fie. 96,—PNecuoxysses; the mite is attached to the insect by an anal pedi- | 
su КАРМААР SIE eel formed of excretions. Such а one is known as 
a nympha pedunculata.” Insomecasesthenymph 

may pair and. produce eggs; these are called “nympha pedogenica.” 
The nymph from the larva is often more like the larva in many ways 
than like the adult. This first nvimphal stage is called ** nyinpha hete- 
romorpha." The nymph after molting may look like the adult; this 
second nymph is the “nympha homeo- 
morpha." These latter two terms are 
applied only in the Uropodid:w. Some 
Gamasids live in decaying substances, 








Fic. 97.—llALARACHNE AMERICANA. S, STERNUM | Fic, 98,.—H.EMOGAMASUS AMERICANUS, 
OF MALE; f, STIGMATA AND COXÆ; г, MANDIBLE, AND ANAL PLATE. 


either animal or vegetable. It has been shown that certain Uropodide 
live on minute plants, bacteria, and small fungi. Most species prey 
on small insects, Physanurans, other mites. as Tyroglyphide and Erio- 
plividie, and occasionally they will eat one another, 
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There are a few parasitic forms; the entire family Dermanvssidie is 
parasitic on birds, bats, rodents, ete. Two genera of the true Gamaside 
аге parasitic — ZZeniioneinesits 
on moles, and Ле in the 
pars of various animals. A 
great many occur among de- 
ayine fallen leaves. A num- 


\ f 


е4 





FIG. 100.—GAMASUS SP., NYMPH. 


FIG. 99.—GAMASUS SP. 


ber of species have been taken in ants’ nests. Some of these live 
attached to the ants and obtain food from them. One species is so 
found on a Scolopendra. The relationship of the 
other forms to the ants is not clear іра cases. It 
has been shown by Michael that some species of 
Lelaps feed upon the dead ants. It is therefore 
probable that most, if not all, of these myrme- 
cophilous forms are scavengers, and their pres- 
ence useful to the health of the colony. The ants 
sometimes take care of the mites when the nest is 
disturbed, and carry them to a place of shelter. 
One species of Leelups, L. equitans, was frequently 
observed to jump up onan ant and ride about for 
a while. the ant taking no notice of its rider. It 
appears that each species of mite prefers to live 
with a certain species of ant, but several kinds 
of mites have been found in the same nest. The 
, Еҥ. 101. -æGAMASUS SP., 
mites disappear when the ants desert the nest. LARVA, 
The superfamily Gamasoidea is divisible into 
several natural groups, the relative importance of which has been vari- 
ously estimated by different writers. J shall consider that there are 


r 
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three families- the Dermanyssidie, the Ganiasidie, and the Uropodidie. 
They are not, however, as distinct as one could wish. They may best 





he separated as follows: 


і. Parasitie on vertebrates; mandibles fitted for piercing; body sometimes con- 


ni Od Cl E ae шь. ET ее NE EE Dermanyssida 
Free, or attached to insects (rarely on vertebrates, never on birds)............ E 


2. First pair of legs inserted within the same body-opening (camerostome) as the 
oral tube; dorsum of body projects beyond the camerostome; genital apertures 
ИО h hr the sternum- steere a a E MET ЕС Mr Uropodidæ 

First pair of legs inserted at one side of the mouth opening; dorsal surface of 
body does not project in front of the camerostome, male genital aperture usu- 
ally on the anterior margin of sternal plate (sometimes in the middle). 

Gamasidse 

The true Gamasidæ are divided into a great number of genera. The 
family has not been carefully studied in the United States. so that the 
following table to the more prominent known genera includes several 


not vet recorded from the United States: 


I Waive IR tie E OE ОС OES ОСОВеЕН ЕЕ. Raillietia 
Bini opon moles er m ROIS ss 22 = 01. cete 7 Haemogamasus 
ОТОО vertebrae. аса Seg cause grae — ——— — N 

2. No peritreme, only the spiracle; leg I without claws; dorsal shield entire ..... 2 
a e als aa a a O ape oe ee een may E ЖЕ 4 

3. Spiracle elliptieal; male genital aperture in anterior margin of sternal plate. 

Iphiopis 
Spiracle, cireulan; male genital aperture in middle of sternum.......... Epicrius 


4. Peritreme very. short, about twice as long às wide; dorsal shield entire; leg 
with claws; living in a cavity of the abdomen of certain bees (Xylocopa). 
Greeniella s 


Peritreme more than twice as long as broad; not parasitie on bees............. 5 
os Iac] svitiient-e laws dora EDIL ОИЕ... Secr eee ee eee 6 
ПБ ЕТЕ КУ ee estes oc Soe ee ene eres ier ee eee eee NM. 10 


6. A post-anal plate; genital aperture of female between second and third cox, 
and opening by two hinged plates; male with ventral plates united, and leg П 


ИШИЛИК КРО зе. ааа Celienopsis 

No post-anal plate; female genital opening normal, and farther back .......... 7 

7. Hind femora with several distinet teeth behind; leg II of male unarmed; male 
eniti opomine СООТ ecd Megisthanus 
Hind femora unarmed, or, if so, then leg H is enlarged and armed in male, and 
male genital aperture on anterior margin of sternal plate мыс ыс ши мш 8 


S, Peritreme not extending in front of coxie HI; body short; legs short; male with 
leg IT unarmed; male genital aperture opens in middle of sternum); attached 


ic SU CLM tt HORNS... ec Ton ИОА MIX d Autennophorus 
Peritreme extending much in front of coxie 111; male genital aperture on anterior 
TCIM OL SEER 9.050 09 RR е о 
9. Male with leg H enlarged and armed with teeth; female often with metasternalia; 
peritreme often curved at base; body more elongate ............... Vacrocheles 
Male with leg II unarmed: all legs very long; female without metasternalia. 
Podocinum. 
10. Middle of dorsum with two small shields each side, a larger one at tip, and a very 
ATE Cres AVON cca... >.< O 2-050 D M LE Liroaspis 
Dorsum without such. arrangement of shields, usually опе, or one transversely 
УСЕН ccc amp oo 527 7 О ОШ 11 





E - —— — — — — 


“New nume to replace Greenia Oudemans (1900), preoccupied by Kirby in 189 
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11. Male genital opening in middle of sternal plate: body rather short and usually 


sou lose КОЕ e К TT RT оо AL ]9 

Male genital opening on anterior margin of sternal plate... 13 

12. Peritreme rather short; dorsal shield divided; leg II of male unarmed... . Zercon 
Peritreme long; dorsal shield entire; leg IT of male armed with teeth... Seiodes 

13. Leg II of male unarmed; body usually egg-shaped; dorsal shield entire ...... 14 
Leg П of male armed with teeth; body usually longer ...................... 16 

14. Male with ventral plates all united; anal plate separate in female; female genital 
mie ieee TE In ОО eee ee ee ee xL Latlaps 

Exe ашны arate та bothSexeg.......2.22---2-222------ mm rem Towers 15 
О тоа epistoma scarcely pointed. ........-:.-..2.-----.—---.-.-- Neus 
Anal plate small and narrowed behind; epistoma usually with a mueronate 
ШЕ ү, А. ж DO a Hiyuletastese 

16. In female the sternal plate reaches behind hind соха the ventral aud genital 
piu АП se anal Separate......sLicle.laee-e—-98 rm er Pachylalaps 

In female the sternal plate scarcely reaches hind соха; the ventral plate often 
xcd ua but Ot ТО TIAL 2. 022. polle ec ev - 17 

E Female wenital plate triangular, angalate in front .................--.- Ca Inasus 
Homme mim late rounded ID оа eso оона er. 18 
Ore AL MONE CRIES RR RE Hydrogamasus 
ШАКЕН йөге or less divided e RI 1... 19 

КО biuoummted toventral. loe Camasellus 
оо оао NICE NOE ee een ЕСИР Cyrtolalaps 


The genus Xai lietia is based on X. uuris, Which was found by Leidy 
in the ears of cattle in this country. Of /phéopsis and Epicrius no 





Fic. 102.—HYLETASTES SP, AND ANAL PLATE. Fic. 103.—11Y LETASTES OVALIS (PERGANDE . 


species have been found in this country; the latter often bas a regular 
pattern of tubercles on its dorsum. A species of (елор has been 


— 





4 Gistl's genus (1848) to replace Лик Koch, antedates Pricus Mégnin. 
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taken in Indiana and the District of Columbia on a Histerid beetle, 
Hololepta.  Megisthanus includes a number of large tropical (таша- 
sids, recognized bv their large size and toothed hind femora. One 
species, LM. Полли Banks. has been taken iu Florida. fntenno- 
Phopus has à very short, broad body, with short, stout legs. The first 
species was found in Europe abundantly attached to certain ants, and 
its habits have been studied by Wasmann and Janet. One spectes, 
. wheeler’ Wasmann, has peen recorded, from the United States on 
ants. Шестое ех includes some of our most common species, but 
they have not been described, except one (M. mæstus Banks) which 
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Fig, 104.—8EJUS QUADRIPILIS. 


occurs in the nest of an ant. 
Lasius americanus,  Liroaspis 
is a strange form found in the 
northern part of the country. 
Several species of Lalaps have 





FIG. 105.—L.ELAPS MEXICANUS, MANDIBLE, AND EN- 


been desertbed, one from the -— La 


nest of an ant, another, Z. pla- 
cidus Banks, from wet sphagnum moss. Of Gamasux we have a 
number of species that occur among falles leaves, on the ground, in 
rubbish, ete. The genus. ZAZeinogaiiesis is found on. moles and in 
their nests, both in Europe and Ameriea. All stages are found at the 
same time, and evidently suek blood from the mole. I have taken 
one species in the United States. The other genera tabulated are 
known in Europe. and. several others have been described from South 
America. 

Berlese has recently divided Za/ups into several genera, one of 
them, Myrmonyssus, from forms on ants. Ribaga has also divided 
ANenul us or Seius into four subgenera. 
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The Dermanyssidæ, though differing much in general appearance 
from the Gamasidie, are closely allied by structure, and their. para- 
sitic habits are the best character for the separation. Probably it 
would be better to abandon the group. The principal genera. can be 
arranged as follows: 


o oup СОИ Mc ( Dermanyssinie) 2 
wq Mem Е О ОВО ЕЕ а. ( Halarachninie ) 5 

2. Body short; legs very stout, hind pair reaching much beyond the tip of body. 
Pteroptus 
Body longer; hind legs not reaching beyond the tip............ -------.---.- З 
3. Peritreme on the dorsum, very short; body very distinctly constricted. Ptilongssis 
Peritreme on venter, longer; body not distinctly constricted.......... LLL... 4 
4. Mandibles in both sexes chelate; parasitie on bats and mice .......... Liponyssus 


Mandibles in male chelate, in female long, stvliforin; parasitic on birds. 
Dermanyssus 
5. Dorsal shields present; eoxie close together; living in sealz........... Healarachyie 
No dorsal shields; hind сох separated from the fore; living in monkeys. 
Preumonyssus 


Pteroptus, which is parasitic on bats, is remarkable on account of 
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Fic. 106.—L.ELAPS MACROPILIS AND CARONCLE OF Fig, 107. —M ACROCHELES CAROLINENSIS 


TARSUS IV. FEMALE. 


its curious shape, dorsal position of the stigmata, and also on account 
of the voung hatching with the full complement of legs. the larval 


- 
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stage having been passed in the mother. The abdomen is practically 
wanting in the male, and in the female it is ex- 

۵ © tremely small. The short. thick, bristly legs are 
<) (> set at about equal distances around the body. 
Although the stigmata are on the dorsum, the 

С) peritrenie extends down over the sides and upon 


the venter. Doctor Oudemans has deseribed an 


19 
уу 


aecessory nymphal stage in one species of this 
genus. lt occasionally issues from the second 
nymphal stage. and differs particularly in the 
nature of the vestiture. Its use is unknown. 
One species has been deseribed from our country. 
cer ПОО Ее 

CAROLINENSIS; VENTER OF riqlischrus d | thers 
b. Muni in having the dor- 
sal shield divided, and the peritreme does IV 
not extend down on the venter. The UN 
female has a wrinkled fan-shaped expan- 
sion to tip of body, by which she retains 
hold of the skin of the bat. Kolenati de- II 
scribed several allied genera, hut most, if 
not all of them, are stages of елор, 

The сепи 4 tlonussusdilersin haring, воо 

" LEGS II AND IV OF MALE. 

a large abdomen, separated by a constric- 
tion from the cephalothorax: it occurs on sparrows. The species of 
Le pouyssus ave parasitic on mice and 
similar mammals. They аге pale- 
colored, but otherwise much like 
Dermanyssus. The latter genus oc- 
eurs on birds, especially those kept 
in domestication. D. gallinæ is a 
serious pest of poultry in many 
parts of the country. They hide 
in cracks and crevices by day, but 
at night crowd upon the fowls and 
suck their blood. They are more 
injurious in the Southern States 
than elsewhere. Sometimes they 
attack man and cause itehing and 
soreness, Chickens endeavor to get 
rid of the mites by a dust-bath, 
Hiei D d cU EE but when the mites are numer- 
ous. it will be best to spray or 





wash the hen-house with kerosene, benzine, or gasoline. Whitewash- 
ing with carbolated lime will destroy a great many of them. If the 
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ends of the roosts are daubed with coal-tar the mites will be unable to 
reach the fowls, A mixture of kerosene and sulphur plastered upon 
the roosts and in bottoms of the nests is also very useful. The same or 
an allied species occurs on cage birds. The species of Лиле are 
very elongate, and look some- 
what like ticks: they inhabit the 
branchial passages of seals. 
Pnemimonyssus occurs in eavi- 
ties in the lungs of a Javanese 
monkev. 

Doctor Trouessart has erected 
a subfamily, Rhinonyssine, to 
melude Лор ухи. Ptilonys- 
sus, Nternostomun, and possibly 





Halarachne, The groupis based 
on the dorsal position of the peri- 
treme. The species of 0/2 
nonyssus and SNternostomuim are found in the nasal cavities of various 
birds, one species, А. rAřnonlethruim, thus infesting the domestic fowl. 
They have retractile claws, comparable to those of cats; which enable 


Fig, 111l.—ANTENNOPHORUS UHLMANNI (AFTER 
HALLER). 





FIG. 112.—CELENOPSIS AMERICANA. Fra. 113.—LIROASPIS AMERICANA. 


the mite to retain its position. Their feeding may cause a catarrhal 
inflammation, but no remedy has been suggested. { am not aware 
that any of these forms have vet been taken in the United States. 
Berlese states that in Sfernostomum and stneystropus the anterior 
coxx are contiguous above the rostrum. The latter genus was found 


on bits. 
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The Uropodidie are divisible into comparatively few genera. In 


general appearance they are quite different from most of the Gamasidee, 





being shorter und their legs more or less. 


hidden under the body. They are familiar 
to most entomologists when attached (о 


aeters given In the table for the separation 
of these forms from the Gamasidie, it may 
be added that the mandibles are very long 
and slender, ending in delicate chele. In 
fact the mandibles in some 
species are twice the leneth 
of the body. and when re- 
tracted the bend near the 
middle is near the posterior 
walls of the body. Most of 
the Uropodide that are 
fonnd on Insects are there 





Fic. 11I-VUROPODA: CARONCLE 
AND PERITEREME. 


for the purpose of transportation and not as para- 
sites, but in certain forms found on ants the mite is a 
true parasite. The species that use the insect as an aid 
to migration 
are attached 
thereto by a 
pedicel of excrement: those 
that are true parasites are not 
so attached. Most of those 
that are attached by this anal 
pedicel are not adults, but in a 





Fig. 115.— UROPODA 
SP. у РЕ СЕ 


LI 


“nympha pedunculata The 
mite can detach itself bv a 
fresh excretion. They occur 
on insects that breed in places 





FIG. 116,—U ROPODA NSP., FROM BELOW, 


fore the mites are sure to be carried to a spot where they can drop off 
and find the desired breeding erounds—decayed wood, humus, manure, 
or fallen leaves. Sometimes the insect is so completely covered by 
the mites that it can not be seen. 

The genera may be tabulated as follows: 


1. Venter provided with impressed towde for the reception of the legs............ 2 
No suely OVER. SIL be сс ТЕГИ 4 
2. Body ipreentar, dorsum seul ptured З Clyphopsis 
Jody regular in formi; dorsum evenly convex; по sculpture, except punctuation. 3 
3. Lew T provided sol cldws.........-905 ОК О Uropoda 


Ler ТАУП НОП AANE. ......22..---2-2 ЖШ Лы л ЕК, - --.- СИЮ 


beetles and other insects. Besides the echar- 


nvinphal stage, and are called | 


suitable for the mites. There- . 


D 
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5. Legs with scale-like hairs; dorsal and ventral plates separate and distinct. . Polyaspis 
E cu a eh ОЕА Ne an Uroseius 

6. Dorsum covered by one plate fused to the ventral plate; peritreme sinuate; ante- 
Midi л О oo Dinyehus 
Dorsum with several plates, not fused to the ventral plates; peritreme bat little 
uns епо COSTE ора е cuc LEER IIR Trachytes 


Our species of the family have been but little studied, and only 


three of the above genera are known in this 


country. 


attached to various beetles. 
is common on the Colorado potato beetle. 
and it was formerly supposed by many eco- 


Species of {лоро are frequently found 
] 7l l ы 
One of these 


nomie  entolomolo- 
gists that the mites 
fed upon the beetle. 
It has lately been 
claimed that some 
species feed on bac- 
teria and small fungi. 
numerous; some are smooth, others hairy; 
nearly all of a red-brown fawn color. The 
species of GVyphops/s have usually been found 
in ants’ nests, and seem to live on good terms 
with the ants, although their exact status is 
f поё known. (roseis and Pulyaspis are based 
on a few forms, and not well known. 





Кїч. 117.—CILLIBA HIRSUTA, FROM 
BELOW, 


The species are very 
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Trachytes contains two or three pyriform 
species found in moss: the genus was formerly 
called (leno. Cilliba (formerly known as 
Diseopoma) is similar in appearance to (лор 
oda. Some species have been found in moss, 
but others occur parasitically upon ants, at- 
tached to the thorax or abdomen. One of our 


recent investigations, both by Wasmann and by Janet. 





Fig. 118.—DINYCHUS AMERI- 


—— 


species, (5 efrenlarts Banks has been found 
thus fastened to the thorax of Cremustoguster 
педа. Another species, €. hirsuta Banks, 
> was taken upon a species of Lasius in Arizona. 

The relations existing between the Diseopomda 
and the ant has formed the subject of several 
The mites 


CANUS. 


Which cling to the abdomen of the ant do not seem to be disturbed by 
the ant, but if a mite was placed on the ground of the nest it was 


seized and destroyed by the ants. 


The mites bite through the soft skin 


situated between the segments, and thus draw blood from their hosts. 
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The genus Minychus is peculiar in having enormously lone extensile, 
flexible mandibles. The mandibles are more than twice as long as the 
entire animal, and can be retracted so that 
the bend in them is close against the poste- 
rior walls of the abdomen. The tips of 
these mandibles are distinctly chelate. We 
have one species in this country. 

From New Guinea, Canestrini has de- 
seribed several species of a remarkable 
| genus—Deniophorus, They have a pair 
of plate-like projections over the head. and 
from these arise lone bristles, and there are 
also bristles at tip of abdomen. Two other 
genera. (лоро а and Fedrizzia, have 

been deseribed from tropical countries. 


Superfamily ORIBATOIDEA. 


The Oribatid mites may usually be recog- 
nized by the presence of a single character, 
a hair or seta arising from a small pore 

Ё near each posterior corner of the cepha- 

lothorax. This pore was formerly con- 

Fre. 119.189, MANDIBLE, asp sidered a spiracle, but itis now known noe 

PSEUDOSTIGMATIC ORGAN OF {0 be such. Its function. however. is un- 

e certain, and it is called a pseudo-stigmata, 
while the hair arising therefrom is known as the pseudo-stigmatic 
Organ. 

With the great majority of the Oribatidie the tegument ix coriace- 
ous: it is because of this that these mites have been called °’ beetle 
mites," This name is some- 
what misleading. as members 
of anotber family. the Gann- 
side. are often attached to 


beetles, and therefore some- k \ 
times termed °° beetle mites." D 
The body of an Oribatid is Ў 
short, broad, and usually high. ОВЕ!" 
There is always more or less in- ar A | Sa 
dication, usually very plain, of A 7 I Y 
the division into cephalothorax | 
andabdomen. There is at this | № 
pointa constriction on the sides, FIG. 120. —HoPLODERMA sPILERULA. 


a line or suture on the venter. 
and a break in the continuity of the dorsal outline. The posterior pairs 
of legs are apparently attached to the abdomen. The cox: of the legs 





— — — 
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are arranged in a somewhat radiate manner, and the hind pairs are never 
remote from the anterior pairs. Each leg is composed of six joints. 
namely. coxa, trochanter, femur, patella, tibia; and tarsus. Sometimes 
there isa plate-like expansion near base of сохае, known as a tectopedium. 
The coxa are usually entirely united to the ventral surface of the body 
to form a sternal, or, more properly, a соха plate. each соха usually 
being margined by a short furrow. In Nothrus. 
however. the соха may be seen to be quite dis- 
tinct from the body. On the first two pairs of 
lees the trochanter 1s extremely small and. usu- 
ally indistinct. while this joint is often very large 
on the hind pairs. Xo it follows that the hind 
lees have, apparently. one more joint than the 
front pairs, The tar- 
sus 1s terminated. by 
one or three claws. 
but without a sneker 
or pulvillus. The BIG: с М USES 


legs bear +) few hairs, SP., CLOSED UP; VENTRAL 
: VIEW. 





but never many; one 
at the tip of the tibia is often much longer 
than the others. The tarsus is commonly 
more hairy than the other joints. 

On the dorsum of the cephalothorax 
there are often narrow ridges or lamelle: 
the position, shape and development of 
these being 
characteristic of 
each species. Generally there is an erect 
lamella each side, extending in a point (some- 
times bifid) in front of the cephalothorax. 
Frequently there is а trans-lamella connect- 
ing the lateral lamelle. There are also on 
the cephalothorax usually two pairs of bris- 
tles, the pair near and between the pseudo- 
stigmata ave the superior bristles; the pair 
toward the tip and often at ends of the 
lamelle are the inferior bristles. There is 
loa pair of smaller bristles ut the apex of F9: ҮР or à GALTMNA. 
the cephalothorax. Around the sides of the abdomen there is a line 
separating the dorsum from the venter. In the Hoplodermid this 
line is often far down on the under side of the body. The dorsum 
of the abdomen is often devoid of hairs. but sometimes there area 
few, usually arranged in rows. On the venter are two openings, the 
basal the genital one as usual. These openings are circular, elliptical, 
or rhomboidal. and are closed by folding doors opening outward, 

Proc. N. M. vol. xxviii —04 





Fig. 122. —GALUMNA SP., FROM BELOW. 
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and hinged to the outer margins of the apertures. In many forms 
these apertures are very large and occupy the greater purt of the 
venter, in other and more highly organized species the openings are 
much smaller and quite remote from each other. 

The mouth-parts of the Oribatidee 
are obscure, The palpi аге very small, 
five-Jointed, and arise from the labium. 
They are usually in motion while the 
mite is walking. The mandibles are 
chelate in all save the genus Serrarius. 
The limbs of the ehelie are commonly 
toothed on the inner sides. In Serra- 
rius the mandibles are elongated and 
rod-like, and there is no movable limb 
attip; the sides are serrate, so that the 
mandibles act as ài saw. The maxillie 
have their basal joints united into one 
transverse piece, the labium, which 
partly and sometimes wholly closes the 
monuth-orifice. The maxille incline 





ТОЕТ shehtly toward each other: their tips 
are broad and toothed. The Oribatide 

deposit the eggs in crevices of wood, moss, fungi, or on the ground, 
The six-legged larva remains for a few weeks in this stage, when. by 
a molt, it becomes an eight-leeged nymph. The nymph passes through 
three molts. increasing in size at each. the third molt bringing it to 
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Fig. 125.—O0RIBATELLA ARMATA, 


the adult condition. ln some cases the eges are not deposited, but 
ripen in the body of the parent mite, the mother then dies and. dries 
ир, her old shell remaining as a protection for the eges till they hatch. 
In some species the egg has а bard shell: the growth of the embryo 
splits the shell and shows the pale vitelline membrane as a white band 
around the egg. 


NO. 1382. 





The kive and nymphs are always monodactyle—that is, with one 
elaw to tarsus. 
flexible. 
bizarre or remarkable than the nymphs 
of certain Oribatide. 
the back concentric rings of beautifully 





FIG. 126.—ORIBATELLA SP. (PERGANDE). 


iridescent, niembraneous, fan-shaped scales. 


of their molted skins, eggshells, bits 
of dirt, moss, etc.—a veritable ped- 
dler’s pack of trash. Many species 
have rows of serrate hairs on their 
backs. The skin of the back of many 
nymphs is wrinkled so as to allow 
for growth. Many of these nymphs 
were deseribed by early writers on 
Acari as distinct species. 

When a nymph is about to become 
an imago, it seeks some sheltered 
spot and fixing its legs firmly in the 
substance upon which it rests, it grad- 
ually becomes inert and apparently 
dead. It remains in this condition 
about ten days. When about to 
transform to the adult the skin 
splits behind and shows the imago 
beneath; this split increases without 
any perceptible movement of the 
mite, until it is quite large, when 
the mite begins to back out of its 
old shell. It may then be seen that 
the legs of the adult are not with- 
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FIG. 128S.—LIACARUS sP., NYMPH. 


drawn from the legs of the nymph, but were folded beneath the adult. 
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The internal anatomy of the Oribatidie is quite well known. having 
been Investivated by Nicolet and later. and more thoroughly by 
Michael. The alimentary canal is composed of a pharynx, @sopha- 
eus. stomach or ventriculus. intestine. colon, and rectum. The 
cesophagus has; near its posterior part. an enlargement or ingluvies 
of varying size, according to the species. The stomach is a large sac 
in the upper part of the abdomen, provided with two large ceca, one 
each side, reaching back. to near the tip of the abdomen. ‘The small 
intestine Is very short and enlarges to the colon, which is separated 
from the rectum by a constriction, In most, if not all. forms there 
are two large glands, the preventricuar glands. which open into the 
ventriculus near the ceca. 
They are supposed to secrete 
some fluid useful in diges- 
tion. The male organs of 
veneration consist of one 
central testis, usually large, 
two vasa deferentia, uniting 
into a ductus ejaculatorius, 
which opens through in ex- 
tensile penis. In the female 
there is a median ovary 
(sometimes showing traces 
of division) opening into 
two oviducts which unite in 
а Joli: the latter opens 
through a protrusible ovi- 
positor. It is possible that 
the ovary is connected. by 
two fine tubes toan aperture 
near the anus, and that this 
is the * burst copulatrix. 
Coition, however, has not 
been observed, so 1t is not certain that the male does not use the vagina. 

The tracheze when present vary much in shape and size. They open 
at the acetabula of the lees: one or two tracheie proceed from each 
acetabulum: sometimes very long. und wind about in the body; 
sometimes short, and again may be enlarged to form air sacs. In 
Tloploderma there ате no tracheie, and in М/л they are. radimen- 
tary. and they are lacking in the lary: and nymphs of all forms. 
There are various excretory organs; one pair. the supracoxal glands, 
open near the acetabula of the second legs: others. the expulsory 
vesicles open on the sides of the abdomen. The Oribatide have a 
delicate sense of touch, which resides apparently in the long hairs or 
sete upon the legs. particularly a very long hair on the tibia. They 





Vig, 120.—EREM.EUS PILOSUS (PERGANDE). 
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have no eves, vet have a quick appreciation of light and darkness. 
and prefer the latter. It is quite possible that the pseudo-stigmata 
are organs of hearing. 

The food of the Oribatidie 
is usually of vegetable na- 
ture, buta few species affect 
decaying animalmatter: one 
of our common species 15 
usually found on bones. 
Many feed on lichens and 
fungi, ind some bore into de- 
caying wood. Several kinds 
are found on the bark of liv- 
ing trees, and others under 
dead bark. Many species 





Fic, 130;—{$ORIBATA GRACILILES. Fig. 131.—V ENTER OF ORIBATA. 


occur in moss, but do not necessarily feed upon it. Most species are 
slow in traveling. and often, when disturbed, feign death. Many of 
the adult mites carry their molted skins and other rubbish on their back. 


2:28 


Fic. 132.—CLAW OF AN ORIBATA. Fig. 1383.—LaRVA OF AN ОРІВАТА. 





Practically none of the Oribatide are of economie importance. A 
few have been recorded as damaging grass; but as a whole they prob- 
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ably are slightly beneficial. There are doubtless 200 species of this 
family in the United States, but only about fifty or sixty. mainly from 
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the Eastern States, have been described. On 
account of their minute size, obseure habits, 
and small economie valne they are not favorites 
with collectors. 

The superfamily Orthatoidea includes two 
well-marked families, Опе, the Пор оЧег- Fre. 135.—GYMXOBATES GLABER. 
mide. are separated from the genuine Oriba- 
tidie in having the cephalothorax movably attached to the abdomen. 
3y this means the animal is able to roll up. concealing the legs. The 
lees of the Hoplodermidie are attached to the body. close together, 
and the whole sternal structure is soft and 
membranous, instead of coriaceous ах dn 
the Oribatidæ. The palpi are four-jointed. 
The dorsal plate of the abdomen extends 
down upon the sides. so that the venter is 
very narrow and ahnost wholly occupied 
by the large genital and anal apertures, 
We have two genera of this ау Zop- 
loderma, with one claw to tarsus, and 
Phthiracarus, with three claws to tarsus, 
and a narrower venter, We have a few 
genus; Phth/racarus gla- 
brata Say is one of our largest and most 
common forms, and is found on moist 
eround., The spectes of oplodi rint. are 
Fre. 136.—ORIPopA ELONGATA IPER dost common in. decaying wood or nios. 

DI When disturbed they roll up. play °° pos- 
sum. and are then not easily discerned. One of the species described 
by Doctor Riley was supposed to feed on the Лу огеле. hut such is 
not the case. 





species in “eh 
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In the true Oribatidie there are a great many genera, and there 
appears to be much doubt as to the proper names of several of them. 
owing to the work of old anthors who had no idea of the rules of 
modern nomenclature. The forms. as far as known. can be grouped 
as follows: 


1. Abdomen with wing-like expansions at the anterior sides ................... 2 
EUlomeimdtbhontacing-Bke expansionsz.l.lo.mm — 6 
ee ouperior bristles spatulate; mandibles elungate.........-.+.....-----.-- Pelops 
ОИЕ FS ne gee З 
EE oU tip, three le ARS rr ERR Rn Gipninoletes 
ШОН E O tC E Cc Y Y 4 
EDU Deeds odis. iu lu... dc Rete wee ExEPEER Ra RR RI T RED Rs 5 
Bus tone fo Orihatodes 
5. Cephalothorax with lamellie large, and attached to cephalothorax for only part 
Dan cns UU E Se i peius Oribatella 
Cephalothorax with smaller lamellæ, attached for nearly their whole length, 
Calne 
o. M lio Uc 7 
Pea boras У ОО 1 
ОИ ОООО nee LI ILL ООО ыу. ОО етет ее S 
Xd WOO SEE SS ЕВ у „зу Meee oe LITT 9 
EXIGIT ТЇЇ, aml IV mserted under Бойу. ...-..------------з--------- Liacarus 
E N EMEL more ON SAC OI DON o aeea eye ИСИС Kremeus 
9. Cephalothorax and abdomen plainly separated on dorsum... 10 
Cephalothorax and abdomen more or less Neutoverter 
feels ice: remora I and LI mot elüunCeNlAle 50000 Notaspis 
ие ео and bl редиле ае Carabodes 
КОО elender tonger than body 2c... n po ETT T2 
lupus IDOL UU ddnde rh EE 13 
.. (ONG cd TES a CT C'innnodaiimwus 
Г ОВАА НЕТЕР ИЕ Е Oribata 
TS Vbdomen transversely seginented.........-..-.......--.------.- Lypochthonins 
КИМИ menmotdiuverselvsegemented 22.2022 mm rr m cee mr 14 
ENS we: COT CONVEN a Irt mr Flermannia 
NILUS E Pe NES 15 
КОШ Шош vcr convex, with concentric ss. em a Neoliodes 
D ро ОПО Nit without Concentric rIngu..los.dlcsw exe RT TIER 16 
16. Leg II with tectopedia; dorsum coriaceous; body elliptical....... Cuinberenius 
Leg II without tectopedia; dorsum softer; body more rectangular...... Noth yas 


Most of our common forms belong to either Galumna or Oribatella. 
They are usually shining blaek in color, sometimes with a pale spot at 
base of abdomen. and rarely with hairs or bristles above. They have 
the anterior sides of the dorsal integument extended downward in a 
wing-lke expansion. The shape of this ^ wing" ix charaeteristic in 
each speeies. Many species can be sifted from moss. They at first 
remain quieseent, but after a few moments start to crawl away. 

(r. pratensis Banks may be swept from meadows in great numbers. 
and doubtless injures grass to some extent. (A. aquatica Banks lives 
on aquatic plants, and ean readily walk on the surface of stagnant 
water, vet there seems to be nothing peculiar in the structure of the 
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tarsi. (r. arborea Banks and G. upinis Banks occur on the bark of 
trees. (r. Arsuta Banks is a pale yellowish form, with a bristly body, 
oceurring In dry sandy places. 

One of our commou forms and one of the largest of the family, 
being fully one millimeter long, is Liacarus nitidus Banks. It occurs 
on the eround under pieces of wood. 
bark, stones, and fallen leaves. A 
spectes of Lremeris, Ee pilosus Banks, 
is eonnuon in the crevices of bark of 
living trees. There ave four rows of 
bristles on the abdomen. A species 
of Nentorerter, N. marinus Banks, is 
not uncommon on rocks between tide 





FIG. 187.—CARABODES BREVIS. FIG. 135. —CYMBEREM.,EUS MARGINALIS. 


marks on the Atlantic seashore. It appears to lack the pseudo- 
stigmatic organs and is otherwise peculiar. Notaspis punctulatus 
Banks is a pretty species. with a deeply pitted dorsum, and 15 found 
in decaying fungi. 

Of Carabodes we have several species. some of which are found in 
fungi. Our most abundant species, C. wiger Banks, which oecurs in 
fungi, has four rows of spatulate hairs on 
dorsum. (© oblonga Banks was found 
boring under the bark of a stump, and it 
looks much like a tiny scolytid beetle. 
A species of (раѓа, O. minuta Banks, 
oceurs in moss and on decaying animal 
substances, Itis pale vellowish-brown in 
colorand appears to be widely distributed. 
The largest Oribatid we have is Veoliodes 
concentricus Sax, а black species with 
concentric rines on its elevated abdomen. 

It occurs in crevices of bark of living 
trees throughout the Eastern States, and also in Europe. Our one 
species of Cymberomeus, C. marginalis Banks, oceurs under lichens 
on the bark of trees in the Eastern States. 

We have various species of Nothrus. They are very rough-looking 





FIG. 139.—NEOLIODES CONCENTRICUS. 
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creatures, with a squavish body 


~ 
— 


and short. rough legs. V. truncatus 


Banks occurs in sphagnuni moss and on the eround 
in wet fields. V. ewersus Banks ocenrs on the bark 
of spruce trees, where it is much protected by its 
color. Another species, „У. simplere Banks, was 
found among lichens on dry rocks. V. rugulosus 
Banks is à common form under loose bark; it can 
scarcely be distinguished. from the bits of dirt 
among which it lives. 

The genus Z/ypochthonzus has not been found in 
this country. It has a soft skin, which usually 
shows traces of segmentation. They occur in 
moss and damp places. The genus Лор, closely 
related to Galimua, is likewise not vet known in 
this country. 

Asan appendix to the Oribatoidea may be added 
the genus Моо Cunestrini, a genus repre- 
sented by two European and one Central American 
species. It differs from the other Oribatid in the 





FIG, 140, —V ENTER OF A 
NOTHRU*, 


large and prominent chelate mandibles, by the indetinite. pseudostig- 
matic organs, the complete union of cephalothorax and abdomen, and 
by having but one large aperture on 











the venter пеат its tip. which includes 
both anal and genital openings. The 
coxie are all close together. and touch 
on the median line. 
very short and simple. Legs I and H 
end in two claws; legs IH and IV end 
in three claws. The species occur on 


The palpt are 


FIG. 141.—NoUTHRUS BANKSI. FIG. 112.——NOTHRUS TRUNCATUS. 


the ground, under stones, dead leaves, and in moss. 
resemblance to some Gamasidæ. 


They have much 
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Family TARSONENMID.E. 


This is a small family, bat of mneh biological and economical inter- 
est. They are soft-bodied mites. and in some ways resemble the 
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Ете. TB- EBAK AND CLAW OF PEDICULOIDES., 


Tyroglyphide, but the females dif- 
fer from them. as well as from all 
other acarians, in having between 
legs I and IT a prominent clavate 
organ of uncertain use, The mouti- 
parts are formed for sucking. and 
the mandibles are very slender and 
needle-like, The palpi are minute 
and barely visible. There are tra- 
cher which open on the ventral sur- 
face near the base of the rostrum. 
The legs are short and composed of 
five or six Joints: the anterior tarsi 
terminate. In one claw, the others 
usually have two claws and often a 
sucker, The posterior pairs of legs 
are quite remote from the anterior 


pairs; in the males of Zursoncemus they are almost at the tip of the 
body. In some species the abdomen shows traces of segmentation by 
the presence of a few transverse lines on the dorsum. The anal open- 


ing Is at the end of the body; the genital 
opening in Züzsonceiius is a small. elongate 
aperture near the hind соха. The body 
and legs аге provided with a few simple 
hairs. In several genera of the family, 
notably in Zersonc miis; there is a marked 
difference in the structure of the sexes. 
Iu the male Zursoneinmns the body is much 
shorter than in the female. the hind legs 
ave thick and heavy. and end in a very 
large claw. In the female the hind lees 
are very slender and delicate, and. termi- 
nate in two long hairs; one of them often 
as long as the entire leg. In the mature 
female of Ledienloides the abdomen be- 
сошех enormously swollen so that it is 20 
to 100 times greater than the vest of the 
body: the whole animal appearing as a 


white spherical grain, with a tiny sear on one side. 


FIG. 1H4. —PEDICULOIDEs VENTRICOSUs, 
PEMSDE. 


Pedientoides has almost no abdomen at all; the body being very short, 


anl angulate. behind. The head in this 


genus is almost a distinct 





The male of 
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portion of the body. Brucker has studied the anatomy of Лоле 


there is a large stomach, connecting to the mouth by a slender cso- 


phagus; to the latterisattached a blind phar- 
ynx. He found no anus (but I believe one 
exists In Zørsonemus) the intestine ending 
blindly near tip of body. The genital open- 
ing is at tip of the body: above it is a short 
spermatheca. In the females there are i 


pair of air reservoirs in the front part of / \ 
body: behind them are tufts of tracheæ, à 
which, when the female becomes swollen 
by eges. extend into the swollen part. А0 — oe 
The Tarsonemid: have not lone held 14 f NC. Des 
< A, x Yo EN 


апу one position in the system of Acarina. / 
They have been associated with Oribatidie 





and Chevletidie, and Berlese has recently 


elevated the family into one of the prinei- 


Fig. 145.—PEDICULOIDES VENTBEICO- 
SUS, MALE. 


pal groups of the order. The dimorphism 
in certain forms scems to suggest affinity to the Tyroglyphidæ. 
The family has been divided into two groups. 


Hind legs of female ending in elaw and sucker as in other pairs ....... Pediculoid ine 


Hind legs of female end in long hairs ......... 





FIG. 146. —PEDICULOIDES VENTRICOSUS, GRAVID FEMALE 
(BUREAU OF ENTOMOLOGY). 


ER Tarsoneminz 


In the first subfamily are 
two or three genera, the most 
prominent is 77^ d/eulo/des. 

In 1550 Newport eave the 
name ZZeferopis ventricosus to 
а mite found on the larva of 
а wasp. Since then the sume 
mite has heen found on various 
insects, both alive and dead. 
The generic name was pre- 
occupied. and was changed 
to Pediculoides: by Targioni- 
Tozzetti in 1875. The spc- 
cles has become of much eco- 
nomie Importance since it is 
freguently parasitie upon in- 
jurious insects. The abdo- 
men of the pregnant female 
swells to an enormous size, 
this being due to the develop- 
ment of the egos. These not 


«Y 
e 


only hatch within the parent. but obtain their entire development 
there, and issue as sexually mature males and females, These may 
wander about for a time on the body of the mother and soon pair. 


-1 
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The body of the m: АЕ ends in a Dd sue T wherein is situated the 
penis. The tip of the female is grasped by this sucker. Z? ventri- 
cesus occurs commonly in. this country, and another species has been 

found on the larve of seolytid 





d \ beetles, Professor Herrera, the 
| Y 1 Mexican entomologist. has en- 
\| A xs deavored to breed. a Mexican 

2 Species to kill the erubs of the 


cotton-boll weevil. 
اکر‎ several other species have been 


assigned to this genus which feed 

on grain and grasses. One would 

suspect that they would fall in a 

separate venus, for which the name 

7x SS N/tevoptes Amerling is available. 
/ 


NS One is 7* tretet, found in wheat 


N N N heads; another is P. graminis 
N which Reuter has described as 
partly responsible for *silver-top" 
— Р in eertain grasses, 
d Pigneophorus is closely allied to 


Pedienloides. Vt hasa migratorial 
form. whieh in one case was found 


Еге, 147.— TARSONEMUS PALLIDUS. 


ona mole, and in another ona flv. We have 
observed a species in this country attached 1n 
some numbers toa Йу /"Vefyenemrs impr- o 
еши, The genus ^ 
Podapolipus has been 
found upon grasshop- 
pers. The male is re- 
ported to have but 
three pairs of legs, and 
the female but two 
pairs. 

In the Zursoneminucee 
are two genera— Tur- 


FEMALE 





px. The species of 

Tursonenus atfeet various plants, sometinies 
producing galls upon them, They live in col- 
onies upon the leaf or stem. or in the culms 
of grasses. One species, Z. oryzae. infests rice in. Italy: another, 7: 
culmicola, produces "silver-top" in certain. grasses of Finland: 


«23 





Fus. lit. TARSONEMUS LATUS, 
MALE, 


similar form produces the same appearance in some grasses of New 


Mexico. One erass-stem may contain several million mites. Another 
species does considerable damage to. tea in Ceylon. Tryon has 
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described а species, Z. anase, ах injuring pineapples in Australia. 1 
have described one. 7. /atius, which causes galls on the main shoots 
of mango plants. Another species, 7. pallidus, has been found on 
various greenhouse plants in this country.  Karpelles described a 
species, 7. dutectus (apparently identical with 
the Chisthoptes monunguiculosus of Geber). as 
attacking men in the Danube region of Hungary 
and Russia. The men had been handling barley 
and the mites spread from this to the hands, 
where they caused an irritating inflammation of 
the skin so intense ах to force the men to leave 
their work. Michael has recorded a species, 7. 
banerofti, as the cause of serious damage to 
sugar cane in Queensland and also in Barbados. 
T. eunestrinii produces small, rounded galls on 





several European grasses: 7. spirifer forms 
elongate swellings on oats. But few remedies pre. 150.— PIGMEOPHORTS 
have been proposed for these mites; а mixture — AMERICANUS, FROM ABOVE, 
of powdered sulphur in soap and water has been cuu (c 
suggested for the one on sugar cane. Probably the remedies. for 
* red-spider " will be fonnd applicable to them. 

The curious genus, Dispor/pes, his a migratorial nymphal stage mneh 
like the //ypopus of the Tyroglyphide. ‘This stage has been found on 





Fic. 151.—PIGMEOPHORUS AMERICANUS, Fig. 152.—DISPARIPES AMERICANUS, FROM 
FROM BELOW. BELOW, AND CLAW. 


bumblebees and ants. The adults occur on plants. I have seen spec- 
imens of an American species taken from a bee of the genus Гон, 
Berlese has recently described a number of spectes taken from ants, and 
proposes to divide the genus into three groups, the two new ones being 
Diversipes and. Imparipess ‘the characters, however, are very slight. 


-—I 
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‘amily TY ROGLY PIDE. 





The "yroglephidie: CSarcoptides detricoles of Méenin) are not a 
large family of mites, but many of them are of considerable economic 
importance, since several of them 
affect stored foods and the roots and 
E | 2 bulbs of living plants. They have 
N | 7 been known to naturalists from the 
є JUMP D^ а 2 time of Linnreus. In the adult con: 
` »- dition they are usually free, but dur- 

D d 








ine one stage of their life, known 


; NN as the hy popial, they are attached 


= 


to various insects and sometimes 
small mammals. This hypopial 
stage, or hypopus, is а migratorial 
condition; the mite during this pe- 
riod takes no food, so it is not a 
true parasite. However, in some 


V 

©, 3 
fast ` Е: 
pi. 
EY 


À m ases Where they occur in enormous 
a numbers they may injure the insect. — 
74 / owing to their weight or position. 
/ The Tyroglyphidæ are pale-col- 


\ огей, soft-bodied mites. devoid of 
/ 1 trachee, usually with prominent 
ehelate mandibles, small palpi, mod- 
erately long legs, ending in one claw 
and often a sucker. The body is about twice as long as broad, and 
broadest behind the middle. There is commonly a distinction between 
the cephalothorax and abdomen. 
There are no eyes (unless. eertain 
oreans in a few liypopi are eyes). 
The dorsum bears а few, mostly 
long hairs, and the legs have seat- 
tered hairs. One hair near the end 
of the penultimate joint of legs Гапа 
IL is very long, and there is usually 
а elavate hair near the base of the 
tarsi of legs I and П. It may bea 
sense Organ. It is always in this 
position although authors sometimes 
fieure it as arising from the preced- 
ing — e En pete d i FIG. 154.—H YPUPUs OF A TYROGLYPHUS, FROM 
usual apertures. The genital is usu- — 

ally elongate, and situate between 

the hind cox: there are often two U-shaped marks each side of it, 
known as the genital suckers. The anal opening is usually much 


Fic, 153.—TyROGLYPHUS SP, (PEKGANDE). 
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before the tip; it is often but an elongate slit, with a sucking-disk 
each side. In G/ye(phagus the openings are much larger, and the 
genital sometimes occupies the entire area between the coxe. 

The internal anatomy of the Tyroe@lyphidie has been carefully 
studied by Nalepa and Michael. The digestive system is of the usual 
type; the ventriculus is very large, with two short ceca, the colon is 
globose, the rectum very large, and opens close to tip of body. 
Behind the anus is a small opening (е copulative aperture. In 
Glyciphagus the bursa copulatrix projects externally in a small cone. 
So in the Tvroglvphidz. as in the Analgesida’, copulation is not per- 
formed through the vulva, but by this special opening. This opening 
leads to a receptaculum seminis, which 
connects by a small duct to the ovaries. 
The nervous system is chiefly concentrated 
in the very large brain ^ which surrounds 
the esophagus. The most powerful mus- 
cles of the mite are those attached to the 
mandibles, the lees, and the stomach. 

Ах а rule there is little difference in 
size between the sexes, but Michael has 
described one form with the male not half 
as large as the female. In several cases 
there are well-marked secondary sexual 
charaeters, such as the enlarement of the 
first or third pair of lees in the male. 

The transformations of the Tvroelyph- 
ide are among the most marvelous of the / 
animal kingdom. All Tyroglyphide 
(except Curpoglyphius) appear to lay eges. 
mimics of largë size. The young On Fig. 188. —Insrrestoma AMERICANA. 
hatching are six-legeed, and, molting, 
obtain two more. Thenceforward their life-history may take the 
sunple and direct path to the adult condition, but often it passes 
through what is called a //ypopus. This /Zypopus is very ditlerent 
from the creature from which it has developed—the octopod nymph. 
Its body is hard and chitinous: there is no mouth-orifice and no dis- 
tinct mouth-parts. The legs are short and ill adapted to walking. 
On the ventral surface of the body near the tip is an area distinet 
from the general surface and provided with several circular marks or 
sucking disks. By means of these sucking disks the //ypopus attaches 
itself to an insect or other creature and 15 transported to some other 
locality, where it may find a suitable breeding place. The 7ZZypojpus is 
thus a stage in the life of Zyroglyphus for the purpose of migration. 
The //ypopus, on finding a suitable locality. molts into an oetopod 
nymph, which will feed and develop into an adult mite. The causes 
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that will induce a nymph to transform toa //ypopus are not known. 
Mégnin supposed that the dryness of the air or the scarcity of food 
were necessary causes, But Michael has shown that //ypoj£ are 
developed in the absenee of these conditions, and that the Аурор 
is the natural and normal means of distributing the species. 

In the early days of the science of acarology this connection was 
unknown: therefore //ypopus stood for a separate 
venus, allied more to Gamasus than to Zyroglyphus, 
Dujardin in 1850 concluded. that //ypopus was the 
pupal stage of Gamasida. As investigation proceeded 
Hypopus was so frequently found in association with 
Tyroglyphus that views were advanced as to their rela- 
tionship. One was that /V/ypopeus was a ferocious 
parasite devouring the Zyroglyphus from within: 
another, that //ypopus was the male of Zyroglyphus, 
Fie, 156.—ВЕАК or and a third, that //ypopus was the real adult of cer- 

vas UTI tuin. species of Tyroglyphus. The 7 Нурорих ques- 

tion". disturbed. acarologists for a long time. but 
through the work of Méenin and Michael it has been settled. Tn 
some species of. G/yezphagus the Hypopus is not fully developed and 
does not escape from the nymphal skin. 

Most of the Zyroglyphide differ but little in general appearance, 
and the charaeters that separate species are often few and minute. 
The family is usually considered to have affinity to the Sarcoptidee and 
Analeesidie, but there is more resemblance to the nymphs of the 
Oribatidie: in fact, Oribatid nymphs 
have been described as Tvroglyph- 





idie, and sree versa, 

The Tyroglyphid:e feed mostly on 
vegetable matter: a few live on ani- 
mal food. They are partial to stored 
foods, and so are often of much eco- AINE 
nomie interest. A long Hst of arti- — | 

3 Fig. 157.— LEG I, AND TIP OF MANDIBLE OF 
cles attacked by them contd he HISTIOSTOMA AMERICANA, 
compiled, It would include cheese, 
flour. hams, dried meats, hair in furniture, cereals. many drugs, dried 





fruits, seeds of all kinds, bulbs, feathers, hay, and entomological spec- 
imens. Their ravages are due to the enormous number of individuals 
developed from a few ina short time. Materials attacked by them are 
often ina fewdays swarming with millions of the tiny creatures. ` How 
toeet ridofthemis oftenadifBieult problem, Since they have no trache:e, 
they are not very susceptible to fumigation, although some of them will 
suceumb to such treatment. Flowers of sulphur and carbolic acid are, 
at times, of much use. But in many cases destruction of the material 
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attacked is the only remedy. Since many are carried in the hypopial 
stage on flies, it is advisable to have the windows screened in all fac- 
tories where cereals, drugs, dried meats. and fruits are prepared. 
When very abundant the Tvroglyphids are attacked by various pre- 
daceous mites, chiefly Cheyletus and Genesis. which greatly reduce 
their numbers, and in some eases entirely destroy them. 

Varions species have at different times been recorded as temporarily 
parasitic on man. causing itehing and soreness of skin. Persons han- 
dling infested products are apt to become attacked. 

The genera known to occur in the fauna of the United States may 
be distineuished as follows: 


1. Dorsal tegument more or Jess granulate; claws very weak, almost invisible; some 


hairs of body are plainly feathered; ventral apertures large....... Ciryciphagus 
Dorsal tegument not granulate; claws distinet; no prominent feathered hairs; 
Pe MNO Vue ec Chie a 2 


2. Mandibles not chelate, elongate, and toothed below; body without long hairs; 
palpi enlarged at tip, and provided with two divergent. bristles; body often 


scher NM Tem Tlistiostoma 
Mandibles ehelate, not elongate; body usually with some long hairs; palpi not 
veru йл, not enlarvell at tip, nor with the two bristles ..2.......-...- 2 


у 


3. No suture between the cephalothorax and abdomen; male lacking sucking disks 
near anal aperture; claws arising from a membraneous plate, or else associated 
wp E ОООО 4 


4. Body short; no elavate hair on base of tarsi I and Il, a coriaceous piece on 
anterior margin of cephalothorax, or with a dorsal shield; living on bees, or 
in their nests; epimeraeof legs I and П not connected..........-- Trichotarsus 

Body not short; with clavate hair on tarsi I and 11; no coriaceous shields or 
pieces; epimera of legs 1 and II are connected; claws arising from tip oi à 


membraneous extension of the tarsus; living on dried früit...... Carpoglyplus 
5. Body elongate; hind pairs of legs arising much behind the anterior pairs; the 
NEN uev nkespolSss foo os. АНЕ а ee WS ana ie Hüistioquster 


^o ж = = o = ® = 


6. No sucker at. tips of tarsi; leg 1 never thickened; in some males leg TIT is thick- 


tener sl Witiivest Olt рен Rhizoglyphus 

А sucker at tips of tarsi, although sometimes weak; leg III never thickened; no 
о ААИ ЕОР СЕТЕР ЕНИР т 

7. Гес I of male thickened; palpi quite distinct and separate ............. [/енгоЬ ия 


Leg I of male not thickened; palpi less distinct and more appressed to rostrum. 

Turoglyphits 

The Пурорі of the various genera, as far as known, can be separated 
by the following table: 

1. A pair of elasping organs on venter near tip ot body, margins not sharp-edged. 

Labidophorus 


сар organe Пи айп aren Ol етее... : 


2. Anterior legs end in very large claws; margins of body not sharp-edged. Trichotersis 
Pel reer DONC ИС oo vo oo - 5 eo oe eee ee ee ee ETE 3 
9. An eye-like spot each side on anterior part of body.............----- Histioquster 
Elo sucheve-likespois асаа о ТР 4 
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4. Venter behind with a submarginal ereseentie plate; tarsi rather long...... Шеге 
Ac sueh-ereseentue таге. = ос ЗНО ВИНЕ тегс 5 
5. Legs very slender, especially the tarsi; hind legs often bent forward... Fistiostoinet 
Mees much shorter the tarsi mol Menlo 5 2 oes ee eee curre esc s M 6 
(б. Pour pars of suckers и the platcarrangeed о УСОРЕ a Lleurobrus 
Suckers not in such arrangement... 2... 22.2... Rhizoglyphus and Tyrogliphis 


Of the genus ///strostoma we have at least two species, The hypo- 
pial stage of one (77. muscarui) is often attached to house flies; the 
other species, 77. american, was taken ander bark, which was also 
infested with a RAczoglyphus. This species has a number of humps 
on the dorsum of the body. and upon the summit of eaeh isa small 
hair. In Europe one species lives 
in mushrooms, and spreads a dis- 
[ase that causes the decay of the 





Fig. 1os.—-GLYCIPHAGUs OBESUS. Fig. 159, —'ARPOGLYPHUS PASSULARUM, MALE. 


pileus. Nearly all the species occur in decaying materials, but Jensen 
has recorded that one species (77. berg) lives parasitically in the 
egg-capsule of a horse-leech in Denmark. The eges hatch into six- 
legged larvæ, which soon molt into the nymph. The latter devours 
the embryonic leech and then passes into а Mypopus. This. escapes 
from the capsule, attaches itself to an insect. and. on reaching suit- 
able locality, molts into a full-grown nymph. The latter cuts through 
the capsule, enters, and there transforms to the adult mite. Here 
reproduction takes place. and the life-evcle begins anew. 

The genus Glyc/phagus does not appear to be as conmon in this 
country as in Europe. possibly owing to their minute size. Two 
species are known to me, both of rather modest appearance. One has 
lone plumos? hairs on the body, and was found in seeds. In. Europe 
several species appear to be common in houses and buildings. Some 
species are provided with many broad scale-Iike hairs. In all the forms 
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the skin is tinely granulate, which character serves to distinguish it from 
all other Tyroevlyphids. The original species of the genus (as indicated 
by the name) and some others 

have been found in sugar. The 

mites sometimes spread to the 

hands of those handling such © 
materials, and produce a skin 

disease known as "groeers 

teh." Michael has deseribed 

two remarkable forms which 

he discovered in the nest of the 

mole. The body is broad, flat, 

and the margins crenulate and " 
provided with spines. They 

do not occur in deserted nests, 

but their relation to the mole | 

is unknown. They may. per- M 
haps, form а distinet gente, "ч чш nis i EA 

The curious genus Доло 
phorus has not been found in this country. The genus was based on 
a Z/ypopus that is found attached to moles. Michael has worked out 
its life history, finding that the adult is much like 67yephegus. The 
male has several eurious comb-like projec- 
tions from the under side of the tirst and 
second pairs of legs. and some plumose 
bristles on the other lees. 

The genus Alenrobins contains опе spe- 
cies, ıl. тилле. which appears to be well- 
nigh cosmopolitan. If is the spectes most 
commonly found in flour, grain, and stored 
foods. The greatly enlarged anterior legs 
of the male are a unique. character in the 
family. The body has a few rather short 
hairs. Cleanliness, window screens, and 
frequent handling of the grain will be the 
best preventives for the protection of mills 
against this pest. Fumigation with hydro- 
evanic acid gas is the best remedy. 

Tyroglyphus, the typical genus, is known 

Fre. 161.—Histivgaster Matts, jn this country by three or four species, two 
— of which are very common. One, а species 

in grain and stored foods, appears to be the true cheese mite, 7. хило 
Linneus. Our specimens, however, have rather longer hairs on the 
body than the European specimens. Our other common species is the 
mushroom mite, 7. Vntneri Osborn. It is very close to the European 
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7. long for m vus. Am the 5 istles ave smooth. This species at times 
is very destructive to cultivated mushrooms, and once ina bed it is very 
ditlieult to eradicate. Busek “has elven an account 

c of experiments against it which serve to show 

| the difficulty of dealing with the pest. Severely 
infested beds should. be destroyed. and perhaps 
if the earth was steam-heated (as is done for root- 
worms), the eges wonld be killed. | Another 
species has been taken by Hubbard on oranges in 
Florida. It is found among the Mytilaspis scales, 
and is supposed to feed on them. Moniez has 
Fe. bBm—dbegpoeasER ë deseribed a species, 7. ичкен, as occurring 

eps ШОСЕ in ИОВ ССВ алате: 

The genus Zstiogaster was based on the Euro- 
pean ZZ. carpio, and И. cntomophagus, Our species, M. malus, 
described by Shimer and Riley. is evidently a different species. It is 
found on trees infested with 
seale insects, and particularly 
in company with the oyster- 
shell bark-louse. It feeds on 
the хеше, possibly, however, 
only after the latter is dead. 
k body is more elongate than 

n Tyroylyphus. and the hairs 
are quite short. In England a 
species feeds within decaying 
reeds, The Mypopus of Listi- 


ogastr has a glassy, eve-like P | / 





i) 
7 





spot on each anterior side of 


/ 
the body: it may be an organ | 
of vision, but there is no qu / 
nite evidence for this view. ) 
To the genus RAlzoglyphus t 


belong a nuinber of species. 
found on the ground. in decay- 
ine matter, on roots of plants, 
and in bulbs, The body is 
slightly more pyriform than in 
most Tyroglvphids. and the 
species are of rather large size. 
We have several species in the 
United States. One of them is 
the J. Ayacinth? Boisduval (X. 
echinopis Fumouze et Robin). This is the ** bulb mite" or °° Eucharis 





FIG., 163, —TYROGLYPHUs LINTNERI. FEMALE. 
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mite" of the horticulturists, and is responsible for an enormous 
amount of damage. It burrows into healthy tissue. thereby giving 
entrance to destructive fungi and bacteria. It is especially common 
in hothouses, where its ravages on orehids have long been known. 
No one appears to have found a successful treatment. The best way 
is to burn the affected bulbs as soon as discovered. Some growers, 
however, secure good results by the following treatment: The soil 
of the pots of infested plants is allowed to become dry. then the 
bulbs taken out and washed in a solution of tobacco water and soft 
soap, with a small amount of washing soda. Then they are sprinkled 
with freshly slaked lime and left for two days. Then they are washed 
with the same solution as be- 
fore, to which a httle petro- 
leuni has been added. They 
are then re-potted and often 
do well. Mr. Woods has 
shown that this mite. when 
infesting Bermuda lilies, can 
not be destroved, but much 
good is accomplished by the 
use of commercial fertilizers. 
and rotation of crops. 

In Europe it has lately been 
proved that this. or an allied 
species, does great damage to 
the roots of grapevines, and 
that it may be destroved by 
the use of carbon hisulphide 
injected into the soil above 
the infested roots. 

Dr. E. P. Felt has described 
d species, Го. heteromorph HN, 
which caused injuries to the 
stems of carnations grown in 
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greenhouses. We have seen the same, or closely allied species, ou the 
roots of asparagus. Another species has been found to eat through 
the grafting wax on bndded plants, bore beneath the bark. and so 
prevent the union of graft and stock. A species described by Riley, 
Le. phyllorerce, was supposed to feed on the florere, but it doubt- 
less fed on the grape roots. 

The typical species of Carpoglyphus. C. passularuim, has been found 
on dried figs in California. It infests dried fruit in Europe. In this 
genus there is no furrow separating the cephalothorax and abdomen. 
The position of the long hair on the tibia of legs I and H is different 
from that of any other Tyroglyphid. This hair is normally near the 


56 PROCEEDINGS OF THE NAO ВИ ЕК. VOL. XXV IE 





tip of the tibia, but in this genus it arises near the middle of the joint. 
There are only short hairs on the dorsum of body, but at the tip are two 
long hairs each side, The //ypopoas of this 
genus is unknown. Jt is claimed that the 
female is ovoviviparous. The species of 
the genus Ziehofarsus (formerly 7richo- 
dactylus) ave peculiar in that they occur in 
hypopial form on bees. They have a broad 
body. without division into cephalothorax 
and abdomen, and provided with a few short 
hairs. Two species, Z. wylocoper and 7. 
өмнө, are common in Europe, and both 
have been recorded from this country. The 
adult of one species was found in the bees 
nest, and has much the appearance of the 
ordinary Lyroglyph UNS, 

The European genus Merea is allied to f 
Trichotarsus, and is found in the sap tlow- 
ing from wounds on trees. Two other 
European genera, Chortoglyphus and Fusa- 
carus, have coriaceous bodies, and the 
Flu. 165.—Твіспотавхех xvLo-  mouth-partsare not visible fromabove. The 

sn oon AND former has been taken in old hay and similar 

substances, and the latter from moles’ nests. 
The genus Lentungula, found on marine о in England and Heligoland, 
іх peculiar in having a slender hook-tipped process near the tips of 
tarsi I and I. 





Family CANESTRINIIDLE. 


This family, named in honor of the famous Italian acarologist, Gio- 
vanni Canestrinl, comprises only a few 
forms of very small size and parasitie on 
insects, They are related to the Sarcop- 
tidie, and also apparently to the Tyro- 
elyphide. The body is entire, although 
there is usually an indication of the trans- 
verse furrow on the dorsum. The lees 
are rather short, with few hairs, ind ter- 
minate in a sucker like that of the Listro- 
phoridw. The mouth-parts are sil and 
concealed in the rostrum: the mandibles 
generally chelate. The palpi are simple 
and filiform. There are sometimes two 


suckers on the hind part of the venter for 516: 106.—CASESPRINIA. sii 
FROM BELOW. 





copulatory purposes. The dorsum bears 
a few hairs or bristles and some longer ones at tip. Their life history has 
not been investigated. Most of the species occur on beetles, some under 
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the elytra. One species that has been recorded from this country. 77 ms- 
surcoptes coccisugus Lignières, is said to live among the eges of J/yt/- 
luspis pomorum. The principal genus is Cunestrinia. represented by 
five or six species. 

Family ANALGESID.E. 


The bird-mites (Surcoptides plumicoles of Mégnin) form one of the 
largest and best-known groups of the Acarina. Since the specimens 
сап be found on the skins of birds, collections have been made in 
various museums, so that many species occurring in tropical countries 
are described—a condition not existing in other groups of mites, 
except the Ixodidæ. The species in the United States, however, have 
been but little studied. The body 
of an Analgesid 1s more or less elon- 
gate; the skin is soft and trans- 
versely wrinkled; in many forms 
there are finely granulate dorsal 
shields, one anterior, and a longer 
posterior one; there are neither 
eves nor stigmata; there 15 usually 
a distinction between cephalothorax 
and abdomen. In front there isa 
conical projection, the rostrum: the 
upper part of this is known as the 
epistoma, and is continuous with 
the dorsal surfaee of the body. 
Beneath the epistoma is a pair of 
triangular simple mandibles, which 
often project beyond it. "Phe man- 
ССОО chelate, nd re E а EXEPU D йн ГЕ: 
finely toothedatthe tip. Below the < EFIMERA: d, GENITAL OPENING; ¢, PROCESS: 
‹ : : : А J, ANAL SUCKERS: gy, LOBE, 
jaws are a pair of maxillæ, which 
bear on their outer side the simple three-jointed palpi. Below this is 
the lower lip, and between the two isa ligula or tongue. The legs 
are commonly short and stout; they are arranged in two groups. the 
anterior pairs close to the mouth-parts, the posterior pairs toward the 
end of body. From their insertion on the venter there extend chitinous 
brown rod-like pieces, the epimera, whieh form a framework or skel- 
eton for the attachment of muscles and support of the legs. The legs 
are of five joints, the last ending in a cup or saucer-shaped sucker or 
ambulacrum. Sometimes there are one or two claws. The lees bear 
a few hairs or bristles, in a definite arrangement. The two hind 
pairs of legs often differ in the two sexes. and in the male one is often 
enlarged or longer than the other, and used ах claspers. Sometimes 
there are projections or apophyses on the lees. In some forms there 
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is a backward projection from some of the basal joints of leg I: these 
are the olecranon processes. Ou the dorsum are stiff bristles, the 
size and arrangement of which afford good spe- 

eitie characters, The vulva is situated between 

the bases of the third and fourth pairs of соха; 

it is usually marked by a curved line. which is 

termed the lyra. In the male there is a smaller 

U-shaped mark. The copulatory opening of the 

female is, however, a small aperture behind the 

anus, The anal aperture is a simple slit at the tip 

of the body. Hach side of it in the male there 

Fig. 16s.—Caroxcre oF 1s n circular mark or sucking disk; these are the 
„ы mating or copulatory suckers. The tip of the 
abdomen 1х frequently of a different shape in the two sexes, In many 
genera the male abdomen is deeply bitid or bilobed 
at tip, while the female has the tip entire. In 
some forms it is more bifid in the female. In 
some cases the tip is provided with foliaceous 
plates or lamelle. In a few genera there are two 
forms of the male m one the mandibles and аа. ота 
rior lees are enlarged. GES; 0, OLECRANON PRO- 
The development and life history of the’ Ыта РРБ 
mites are replete with remarkable facts— facts which have puzzled 





Investigators for vears, and even now 
not thoroughly understood. The 
ege Is comparatively large, elongate, 
and slightly curved. The newly- 
hatched larvæ have six legs. but in 
some foruis apparently but fonr. It 
has been claimed that it is the third 
pair of legs that is added when the 
larva transforms to the nymph. The 
nymph has the general form of the 
adult, but lacks the genital organs. 
In certain species there is a hy popial 
stage developed from the nymph. It 
Is distinguished. from the nymph by 
the absence of mouth-parts, and by 
having lone hairs, instead of a claw, 
at the tip of leg IV. This stage has 
Е пыл | the venter an area of sucking disks 
TUs), ON CONDOR. similari to that of the [Ty popus of the 
Tyroglyphidæ. The adult male is 

developed from the nymph. But in the case of the female there is a 
passage form between the nymph and the true adult female. It has 
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been called the nymphal or eopulating female ( елен accoppiata), for 
it ix in this stage that pairing occurs. The male mates with the 
nvmphal female, but pairing is prolonged for several days or until the 
true adult female is fully developed within this nymphal female. 
Pairing is performed through a small aperture behind the anus, and 
not by the vulva. which latter is not developed in the nynphal female 
and only appears in the adult. Phe oviduct opens by the vulva. 
When the true female escapes from the nvimphal 
female, an cee. already of considerable size, is 
seen within her body. 

The Analgesidie live upon birds, feeding on the 
feathers, epidermal scales, ete. They rarely do 
any damage to the birds, but are usually of serv- 
ice In keeping the skin and feathers clean. They 
remain on the host after death, often leaving the 
feathers and congregating on the skin, Although 
many of the species are now known from but one 
host. there are some common forms that occur on 
a considerable number of birds, frequently of 
different genera. Likewise several species of 
mites sometimes occur on the sume bird. 

These mites were for a long time kept in the 
genus Dermaleichus Koch, hut this has been 
shown to be a synonym of „гебен Nitazsch, 1515. 

Many other genera have been formed in recent oM = 
years, and a revision of the family by Canestrini,  CUMIFER; a, b, ¢, EPIMERA 
in “Das Tierreich,” in 1899, includes 31 genera PFO. 

and T subgenera, Several, however, are based on very slight. char- 
acters, and do not appear advisable. 

But few species have been recorded from this country. Mr. Tyrrell 
and Professor Haller deseribed several from Canada, and Doctor 
Trouessart has taken some from American birds in the Paris museums. 

In the following table I have included all known from the United 
States ind Canada, and most of the larger genera that are apt to be 
found here. 





1. Hind legs of the male not Jengthened nor enlarged... 2 
"ome of the hind legs larger or longer than the anterior Тер8-.--.-.-.----.------ 8 

2. Hind legs situate more under the body, very short; the fore legs of male with 
processes on some of the joints, body usually quite broad ............ Freyana 
Hind legs more lateral; legs I and II without projections in male............ T 

3. Tip of the male with foliaceous appendages; that of the female bifid, and with 
О ИСЕ ОЗС Е аъ оо воо cee ween’ Proctophyllodes 
M ОПГ SUC Appendages Ro nmt mmm e 4 

4. Female with tip of abdomen bifid, and provided with stout bristles... Pterodectes 
АИО Еее err a RR SU 5 

5. Body broad, legs very short; in male two hook-like projections from each side 
ОШОО ТИП; irs) end in claws. Е ...... 5.2.2.0 Mierolichus 


00 PROCEEDINGS OF TIEREN ИО ИИО а VOL, XXVIII. 
6. Less I and II of male longer than the others, and end in claws; two forms of 
па опе with very arse MADOC ee ee en С. Faleulifer 

Lees I and П not longer, not ending in claws; one form of male only ........ 7 

T Dedy soit, weakly clotimized, pale color... ccce ccce M eee Riroltusia 
Body harder, more strongly chitinized; more or less brown in color. . Pterolichus 

& Less Tami UI of maleavith distinet spine-like pror obre 22232 2) ос тр ee Wy 
Logs Tan lIIdidhoutsueh luce colle ter. ee a MERE 12 

9. Leg III without a sucker, ending in a stout claw; rarely spines on tarsus.atnalyes 
Lae АТО ОК 28 2 ee ee E S c" 10 

105 Mee Til larger alia Tyo with ари tales ae eee ee Медна 
Los Тсс ужы 11 

DIR ТИТИ ИШҮ ЛЫН Ре UR Е ее ee Protalyes 
Leer рО ОО К е E т Pteralloptes 

is! pes TN arger thine oor RR e sen -- О ee E MEE 13 
Lesi aay a eerste bM. a ocala 5.2.2.5... ee Б 07 ор ста 15 

13. Tip of abdomen of female entire, and usually of male; leg IV very short..... 14 
Abdomen of Temale and usually of male bifid at tip, often deeply хо; body slen- 
dor des Dy ИЫ ess. TUI Vloptes 

13. ueber uns tml РРО c cmm: Ө АУ LL LL Xoloptes 
Sucker ak tarsi arasa .... 0 ш morc eee c т ы БЕ M Nyringobia 

15. Abdomen of male more or less bilobed at tip; leg HII usually reaches beyond 
Оаа ИЕА НЕСЕ Е n NE Pteronyssus 
Abdomen of male entire; leg ПІ usnally does not reach the tip of body, and 
has one or two teeth near base on inner side... ssm aenaran Dermoglyphus 


Fig. 





In Freyanc some males have one 
of the anterior legs, sometimes the 
left. sometimes the right. ereatly en- 
larged to aid in holding the female. 
The hind lees arise nearer the middle 
of the venter than in other genera, 
andarevervshort. Two species have 
been recorded from this country, 
one, JF anserina Koch, on the snow 
goose, and the other, Z7. ерні: 
meduse Trouessart, on the booby. 
The latter species 15 sometimes over 
1 millimeter long. one of the largest 
species of the family. In Lterodectes 
the body is elongate and slender. the 
lees all of about equal development, 
and in both sexes the tip of the abdo- 
men іх bilobed. in the female with 
two stout bristles. There are dis- 
tinct shields upon the dorsum. The 
genus .lManalges (Pterocolus) is 
scarcely different. Professor Hal- 
ler recorded one species, A. graele- 
pinnatus, from Canada. 


172.— ALLOPTEs MICROPH.ETHON, AND CA- In Proctophyllodes the body is also 
RONCLE, slightly elongate. and the lees of 


subequal size. The abdomen in the female is bitid at tip and with two 


= c EM 


o Aa. 
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stout bristles: in the male it is scarcely bitid and. provided with 
two prominent foliaceous appendages. Z’. re- 


ticul/ fer comes from California. 2 8 ^Y 
e - е Ы / 
In Z?/rolfasia the species are rather short and O 






broad, all legs of about equal size: the male body Cp А 
is deeply bilobed at tip. each lobe provided 
with a very long hair. They are very small 
species, and some occur on domestic fowls. 

In JM/erol/ehus the species are similar to /2/- 
voltas‘a, but the lees are shorter, and end in 
distinct claws, and there are two hook-like pro- 
jections each side of the rostrum near its tip. 

In Pterol/chus the legs are all subequal in size. 
There is much variation in the shape of the 
body, which in the male is bilobed at tip and in 
the female more or less entire.. It is a very 
large genus, and three species are known to 
occur in the United States. 7% «quélinus Hele ANALGES PASERI 
Trouessart has been taken on the golden and 

bald eagles; J buchholzi Canes- 
trini on the godwit and golden 
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` FIG. 174.—ANALGES PASSERINUS, MALE. FIG. 175,—M EGNINIA TYREELLI., 


plover; and 7^ long/renter Mégnin and Trouessart on the barred owl. 
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The genus Лен (formerly Zeiger) has but few species, but 
one of them. JF rostratus Buchholz, presents several interesting points. 
The adult stage differs but little from the normal bird-mite. except 
that there are two forms of the male one which has considerable 
resemblance to the female and the other which has several secondary 
sexual characters, the anterior pairs of lees being long and heavy and 
the immovable finger of the mandibles being greatly enlarged and. 
lengthened. There is. however. an hypopial stage in the life of this 
mite which has been the theme of much discussion among acarologists 
for many years. This hypopial form was described in 1561 by Filippi 
as [ypodectes und by Nitzsch as Zypoderes,  Hypodectes is found in 
arious parts of the internal anatomy of birds. generally in the areolar 











Fic. 176.—MEGNINTA ALBIDA (AFTER TIG. 177.—PTERONYSSUS TYRRELLI (AFTER 
TYRRELL). HALLER). 
and peritraeheal tissues. It is of an elongate form, rounded in front 
and behind. and with eight short legs, two pairs in front and two 
other pairs toward the posterior end. There are no mouth-organs, 
and Slosarsky, who examined the anatomy, found no internal struc- 
tures save a few muscles attached to the legs. From this it was evi- 
dent that //ypodectes was i nymph in the state of histolysis. Mégnin 
soon made a more extended study, and found that the mite was : 
stage in the life-history of a Pterol/chus (now placed in the genus /0/- 
culifer). Méenin considers that when the /veu//fer finds it is being 
deprived of shelter and food, by the birds pulling out their feathers, 
certain normal nymphs transform into the hypoplal /Zypodectes. This 
then crawls into the respiratory organs, or into the hair-follieles, bur- 
rows some distance, and there remains until norinal conditions are 
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reestablished when it reappears on the outside. However, it is proh- 
able that more is to be learned regarding these subcutaneous forms. 
In this country Z/ypodectes has been taken from the pigeon and blue 
heron, while Mr. Beebe has recorded a similar form from various 
birds in the New York Zoological Park. This latter form is supposed 
to have caused the death of a number of birds. 

In Pteralloptes the males have the third legs but little larger than 
front legs. and end in a suckér. They have usually been taken from 
tropical birds, 

In. Preronyssus the male has the third pair of legs much longer than 
the fourth, which is very small. The tip of the abdomen is nearly 
truncate in both sexes, but in the 
male there is often some indication 
of two lobes. Three species have 
been described from Canada: 77. 
simpler, on the red-breasted wood- 
pecker; PE speciosus. on the sap 
sucker, and Л. гуле Canestrini 
уге) on the white- 
breasted swallow. Meguinia ds sim- 
Паг to Pteronyssus, but there are 
several spinesnearthetipofthethird 
legs. and thetipof the male abdomen 
is distinetly bifid. They are usually 
brown in color. and many species 
аге known. Several are described 
from our birds, as follows: M. 
aculeatus, oi the blue jay; JV. tyr- 
relli, on the cat-bird: JM. gladiator, 
on the wild pigeon: М. Jorcipatus FIG. 125: —A LLANALGES GRACILEPINNATUS. 





on sand-pipers; JM. pici-imajoris, on 
the big sap-sucker. and JV. albidus on the white-breasted swallow. In 
alnalges the male has the third pair of legs not only longer than the 
others. but usually very much enlarged in the middle, sometimes 
enormously so. On legs 1 and H there are one or two spur-lke pro- 
jections from the tibi: and tarsi. and on the base of the femur there 
isa reflexed spur. the olecranon process. The tip of the male abdo- 
men is offen pointed, and never deeply bilobed; the female has a 
rounded tip and elongate body. The tarsal suckers are smaller than 
in Meguinia and Preronyssus, Five species have been described from 
American birds: „1. tyranni. on the king-bird: „1. /ong/sp/nosis, on the 
snow-bunting; ul. fr/dentulafus, on the horned lark; cl. eremidonotus 
t Several of these species, namely, those deseribed by Prof. Haller in the Zeitsehr. 


f. wiss. Zoologie, 1882, are not mentioned in Prof. Canestrini’s treatment of the world 
species in Das Tierreich, Lief. 7, 1899. 
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Trouessart from California: A. digitatus Haler, on the Canadian war- 
bler: and the European LL. passerinus Linnieus recorded from several 


small birds. 
Family LISTROPIIORIDLE. 


The members of this family (Søreoptides yliricoles of Mégnin) are 
closely related to the bird mites, but live upon many of the smaller 
mannnals, пепо bats. They are small, sott-bodied, and with short 
and stout legs, terminating in 
a sucker and often a slender 
claw. Fhe body usually tapers 
a little behind, and the legs are 
widely separate, one from the 
other. sometimes each pair is 
at an equal distance from the 
adjoining ones. The dorsum has a few short hairs, with longer ones 
at tip. The surface is usually transversely striate. The rostrum 
or beak forms a distinet cone on the front of the body; the palpi are 
simple. filiform, and lie close to the underside of the beak: they are 
three-jointed. The mandibles are com- 





FIG, 179. —SCHIZOCARPUS MINGAUDI, FEMALE, SIDE VIEW. 


monly chelate, but very small. The ven- 
ital apertures are situate between the third 
and fourth coxw. and the anus at the tip 
of the body. The males, which are usu- 
ally of a different shape than the females, 
have a pair of copulatory suckers near the 
tip of the venter. 

These mites feed on the hairs of. small 
mammals, and each genus has some special 
apparatus wherewith to hold onto the hair. 
In Listrophorus the under lip is expanded 
on each side into a flexible plate which 
eurls around the hair. They occur on 
rabbits, squirrels, aud mice. In Myocoptes 
the hind pairs of lees are enlarged, the 
apical joints. provided with a few large 
spurs, and these joints can fold back on 
the basal joints as а knife-blade. By this Fi. 10.—xerizocarpes MISGAUDI, 
arrangement they cling to the hair of MEE 
nuce. In Zrvehaccus the hind tarsal joint is flattened. curved. and 
provided with a spine, which enables the mite to 





erasp the hair of 
mice, In Ledidocarpus, which occurs on bats, the anterior legs are 
very short and the last joint enlarged and coneave below. By these 
they clasp hairs. The hind lees are normal NeA/zocarpus has a 
Маг arrangement; it occurs on the beaver. In Chérod/scus the 
anterior lees have the apical joints flattened and curled, but destitute 
of claws and sucker, 


NO. 1382. THREE RIEN A OR MTTES—D.LNNN. 05 





Little is known regarding their [life history. lu Labidocarpus the 
male mates with a nymphal female (as in. the Analgesidie), which 
moults, and the true female issues only to deposit eggs. Some spe- 
cles of Listrophorus are preyed upon by a species of Cheyletus that 
uses the rabbits fur as a hunting forest. 

This family is based on the pilieolus habit and the possession of 
some apparatus to cling to the hair. Since this apparatus is very dif- 
ferent in the various genera it has been surmised that the family is 
not a natural one, but includes forms really belonging to the Anal- 
geside, Tyroglyphida, and Sarcoptide. | 

The American forms, with the exception of Sch/zucarpus mingandi 
on the beaver. have not been investigated. That species is. however, 
very peculiar in many ways. The male has the third pair of legs 
large. the fourth very small, and mates with a nymphal female, 
Which possesses but one pair of legs. The adult female is of normal 
appearance. It has been taken in Texas, California, and Washington, 
and also occurs in Europe. 

Lubidocarpus has an elongate, tapering body. annulate with many 
narrow ridges, and at once reminding one of the Eriophyidie, to which 
there is, doubtless, some affinity. 


or 
D 


“amily SARCOPTIDLE. 


^ 


The iteh mites (Sarcoptides PSOPIQUES of Mégnin) have long heen 
familiar through their disgusting parasitism of the human subject. 
They often burrow within the skin of 
man and other mammals, and thereby 
produce intense itching, and a diseased 
condition known as scabies, mange, or 
more properly acariasts. The mites are 
very small, white, and semiglobular in 
shape. The body is entire. and the sur- 
face transversely striated and provided 
with a few bristles, often short, stout, 
and sharp pointed. The lees are short 
and stout, arranged in two groups. The 
anterior legs are usually larger than the 
others. The tarsi commonly terminate 
ina stout claw. There is generally a long 
pedicellate sucker, sometimes with a joint- 
ed pedicel. The claw or sucker may he 
absent and in its place a long bristle. The 





FIG. IS],—SARCOPTES HOMINIS, MALE. 


legs often show a chitinous framework of rings, both transverse and 
oblique. On the front of the body is a prominent beak. The palpi 
are small, three-jointed, and appressed to the sides of the beak beneath. 
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Phe mandibles are chelate“ and vary in length. with the eenus. The 
ventral openings are in the usual position, and in the male there is 
often a pair of copulatory suekers near the tip. There are frequently 
sexual differences: some males have the third pair of lees very. large 
and lone, while the fourth pair is very small. Sometimes there are 
plate-like lobes at the tip of male abdomen, and the tarsi may termi- 
nate differentiv in the two sexes. The Sareoptidie live in the skin of 
mammals, ineluding man and à few birds. The female burrows into 
the skin, depositing eggs on the way. The young, on hatching, start 
burrows of their own, so that a host is infested in patches. These 
burrows or cuniculi are close to the surface. and sometimes result in 
loosening pieces of the epidermis so ах to produce a scaly effeet or 


~ 


Y 


а= 





Fig, 150 --МАРСОРТЕХ HOMINIS, FEMALE, FIG, IS3.—LEG OF A FARCOPTES. 


crust. Frequently there are vesicles, papules or pustules, which may 
become ulcerated by scratching. The different species produce dif- 
ferent effects. and even the same species when on different animals. 
When upon a hairy animal, the hair usually falls out in the affected 
portions, The young Sarcoptes, when newly hatched. has but three 
pairs of lees: the last ending in a long bristle: and there are no ehiti- 
nous bands. Some species moult four times before maturity. When 
adult they pair. and the female wanders a little in search of a good 
burrowing place. At this time the mites can exist for а long period 
IF removed from their hosts and kept in a moist situation: but if 
exposed to dryness, they soon die. The burrow is made by eating 





*Fürstenberg in his great work, Die Kratzemilben der Menschen, figures two 
years of chelate mandibles; this is a manifest error, and weakens one's faith in his 
fine figures. 
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the tissue, and is of the size of the mite. As the female progresses 
she leaves behind hera row of from ten to forty large eges and a 
eousiderable amount of frass.“ The female, having deposited her 
complement of eges. dies at the end of her burrow. As the skin of 
the host is always wearing off, and constantly being renewed from 
below, the eges. when ready to hatch, will be close to the surface, so 
that the mites may readily escape. Above eaeh burrow there is often 
a little pimple, containing a watery fluid. There appears to be no 


* 





Fig. 1S4.—SARCOPTES IN HER BURROW. AND EGGS, 


means of distribution from individual to individual except by contact. 
Many of the species that are normally confined to one host can live 
on other animals and on man. The eges if kept moist may retain 
their vitality for a week. 

There are but a few genera; the better-known ones may be tabu- 
lated as follows: 


Eu репе OT INE ПОЛЕ а Е ARR IIR Sm Re z 
esl il OEE TO ОО npe Rs 3 


2, On small mammals, not bats; third pair of legs in male without apical suckers. 


Notoedres 


О Mirad tees in male with suckers .2 22.222 222.625.2056 RII Prosopodectes 
3. Pedicel of suckers jointed; mandibles styliform and serrate near tip..... Psoroptes 
ООСО ет лаш ез сис аќе оосо Д балда аара t 6t 4 
4. No suckers to legs of females; parasitic оп birds................... Cnemidocoptes 
биек EA Гл less | anid LL; parasitic on maninimls-.....--.-.26s2+..<.--- 5 


5. Legs very short; in male the hind pairs equal in size; body usually short. Sareoptes 
Legs more slender; in male the third pair іх much larger than the fourth; body 


UE NUS 5 oe rr 6 
ИЕ pair Ol COS. n Chorioptes 
ШЕКЕ ОО ТАО EOE. ER Т 
pud partetmalewbdomen with two lobes...............-..-...------ Caparinia 
Оа А ошап N i — Otodectes 


Sarcoptes includes the species parasitic on man, although some oth- 
ers may also occur. The human species is N, seabet. This pest was 
formerly more common than now, particularly in armies. The intol- 
erable itching caused by the presence of these mites leads to wild and 
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incessant scratehing. 
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Fl, 1895.—(€'NEMIDOCOPTES MUTANS, 


FEMALE. 


which 
increase the inflammation. 


YL: XASTRE 


onlv serves to spread the infection and 
Cleanliness is the best preventive. The 
best remedy is the use of an ointment eon- 
taining sulphur. If the affected parts are 
freely bathed in hot water and. soapsuds 
the scaly portions of the skin will be re- 
moved, and then the ointment ean be ap- 
plied with à certainty of reaching. the 
mites. The application should be re- 
peated two or three times, each a few days 
apart, in order to kill any mites that may 
have hatehed since the first application. 
All underclothes and bedding should be 
washed in boiling-hot water. The Norwe- 
vlan itech mite is jS. scabes-crustosee it pro- 
duces a coarse leprous crust infested on 
the inner surface with myriads of the 
mites. It is much less common than the 
other species. 


Nearly all of the domestic animals may harbor a species of Sarcoptes 


peculiar to them. Phe more com- 
mon are those of the hog, horse. 
and sheep. They work like the 
human species, and are amenable 
to the same treatment, or that 
used for sheep-scab. 

The species of the genus /^o- 
ropteshave piercing mandibles.and 
do not burrow. One species, Z’. 
COUNTS Var, oris, is the cause of 
sheep-scab. a serious disease of 
this animal throughout the world. 
The fleece of scabby sheep presents 
а rough appearance, the wool 
places being stuck together in 
greasy masses. The mites are most 
abundant around. the edges of an 
infested patch, and increase very 

rapidly. The соох hatch in two or 
three days. and in fifteen days they 
become mature. The female lives 
for several weeks and deposits a 
great number of eggs. commonly 
in patches of about twenty each. 


0 


Fic. 156.—OTODECTES CYNOTIS, FEMALE. 


By rubbing against posts, trees, and fences wool containing mites and 
eges Is removed which may infect healthy sheep rubbing against the 


No. 1382. THE ACIRINA OR WITES—BANKS. 04) 


same places from other causes. The loss is usually heaviest in autumn 

and early winter, Sheep if not treated may soon become so enfeebled 

through fatigue and lack of rest as to die. The best remedy is to dip 

the sheep in some poisonous solution. Various dips are in use. mostly 

based on tobacco, sulphur, tar, or lime. The fa- 

mous Rutherford dip, which has been very suc- 

cessful, is prepared by using one pound of tobacco. 

one pound of sulphur, and four gallons of water. 

The tobacco is steeped for some time in the water, UN 

the sulphur is added to this tobacco water, and then 77 

the mixture 15 diluted by the requisite amount of | E: 

water. It is best used warm. ТЕ is customary to 

give another dip about six or eight days after the 

first. so as to catch the mites that have hatehed since 

the first dip was applied. Gillette has used an : 

per cent kerosene emulsion, and considers it 
eheaperthananything / 


else, lt Is said that Fie. 1S7.—OTODECTES CY- 
NOTIN, TIP UE MALE SB- 
POMEN., AND HIND LEGS. 





in Europe shepherds 
apply a salve contain- 
taining mercury and oil of turpentine. 
If the shep kave been kept in stables, these 
should be eleaned, the surface soil re- 
moved, and the woodwork whitewashed 
to a height of four fect. 

The species of Chorfoptes do not bur- 
row in the skin, but produce a scab similar 
to sheep-scab; but it is restricted to cer- 
tain parts of the animal, as the feet, the 
ars or neck. They are amenable to the 
sume treatment as the /холорт х. Species 
occur on the horse, ox, sheep. and goat. 
The genus .Voteedres, differing from Sws- 
roptes in the dorsal anus. occurs on cats 
and rabbits.  2rosepodeetes is limited to 
bats, and burrows in the tissues of the 





ears. бирнн occurs on a few wild 
H animals, and Ofodectes lives In the ears of 
EE ЖОО osse оо ad eats; 70. COs Herine has 
Og, FEMALE AND CARONCLE EN- een taken in this country. Animals mav 
LARGED. И 3 ET 
be so tormented by these parasites that 
they have convulsions or fits. The purulent matter should. be care- 
fully removed, and the ears bathed and injected with olive oil contain- 
ine one-tenth part of naphthol. 
The genus Cvem/docoptes contains a number of species that occur 
ou various birds, including poultry. Some live at the base of the 
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feathers. others produce a crust of loosened tissue and dead skins 
similar to that of Norwegian itch. They may begin on the comb or 





E 


2 


FIG. 189.—PsOROPTES COMMUNIS. 
VAR. OVIS, MALE. 


skin of the feet. bat gradually spread down 
the neck or up the legs. The species are all 
short and broad. with short legs and with 
very few hairs above, and these small. They 
give birth to living six-legged larvæ, which, 
however, appear to have hatched from eves 
while in the body of the parent. 0 mutans 
Robin is the itch mite of domestic fowls. at 
times a very serious pest. The disease it 
produces is Known as ‘scaly lee.” since the 
mites are most abundant on the legs. The 
best remedy is to soak the legs in warm 
soapy water until the crusts are loosened; 
then apply sulphur omtment. Bathing the 
affected portions in a 5 to 10 per cent solu- 
tion of creolin is also а good remedy; the 
treatment should be repeated in a few days. 
The infested fowls should be isolated until 
cured. Another species. €. gal//nw Railliet, 
oecurs at the base of the feathers, where 
it burrows and produces a mass of loosened 
«cales. The itching induces the hens to 
pluck their feathers. 


Family CYTOLEICHID.E. 


This family (Surcoptides cysticoles of Mégnin) contains but two 
specles— Cytolevchus (formerly Cytodites) nudus and Lam/nostoptes 





(often. Symplectoptes) cysticola—both of 
economic importance. They were dis- 
covered in 1810 by Francesco Vizioli 
in the common fowl. Both are very 
small, soft-bodied mites. much like a 
^urcoptes, but differing in having the 
vulva longitudinal and the smaller and 
less prominent mouth-parts. The legs 
are very short, the anterior pairs the 
larger, and all separate at base. Тһе 
tarsus ends in a long sucker. but with- 
out claws.  Laminosioptes sometimes 
occurs on the skin. but often bores into 
the subcutaneous tissue, where it gives 
rise to a caleareous cyst. Cytole/ehus 





Fic. 190. —C Y TOLEICHU* NUDUS. 


has been found in various parts of the common fowl. but most 
commonly in the uir-pussages and air-cells. Here its presence in 
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great numbers may produce asphyxia in the host. It has also been 
suspected of producing peritonitis and enteritis, but Wilcox has shown 
its presence in perfectly healthy fowls, so that it is not certain that the 
mite necessarily produces апу disease, The mites are probably taken 
up by the fowl with its food. Although appa- 
rently clumsy the mite is exceedinely active, 
and can penetrate most of the tissues of the 
body. Itis viviparous. and the young at birth 
have six lees. They also occur on most of the 
birds related to or associated with poultry. 
Both species have been taken in this country, 
but Cytole/ehus is the more common. 


Шашу ERIOPIHYID.E. 


The members of this family, lone known as 
Phytoptidæ, are among the most curious forms 
of the Acarina. They are extremely minute, 
but make up by their great numbers. They 
are strictly plant-feeders, and many of them 
cause galls, fuzzy spots, or other deformations 
on plants. These galls, unlike many insect 
galls, have an opening through which the mites 
may pass. The adult mite has but four legs, Fis. 191.—LAMINUSIOPTES cys- 
all near the anterior part of the body: the pos- — 
terior pairs being wholly lacking or represented by fine hairs. The 
body is divided into two parts—the anterior, short and broad, is the 
cephalothorax; the posterior, lone, tapering., and multi-annulate. is 


= 








Fic, 192.—ERIOPHYES SP., SIDE VIEW 


the abdomen. There isa pair of free three-jointed palpi, and between 
them the rostrum, from which may project the needle-like mandibles. 











«The change of name of this well-known group of mites seems inevitable, although 
much to be deplored. Eriophyes Siebold has a year's priority over Phytoptus Dujar- 
din. But Siebold did not carefully study these mites at all, and supposed them to 
be Immature creatures. Dujardin recognized their true nature aud made many care- 
fal observations upon them. European authors, however, have recently adopted 
Eriophyes. 
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Near the base of the abdomen, beneath, is the genital opening. the 
female epigynum being quite large and prominent: the male epiandrum 
is much smaller. At the apex of the abdomen is a truncate piece. the 
telson, from which arise two lone hairs, and sometimes other shorter 
ones. There are also a few other hairs on the body. At the tip of the 
abdomen is a sucker, which can be extended or retracted at the will of 
the animal, The legs are five-jointed, short, 
and end in a single tarsal claw. beneath which 
isa plumose hair. known as the * feather hair.” 
The cephalothorax often shows various lines or 
ridges, The number of rings or annulations 
on the abdomen varies according to the species, 
ind in some forms there are more divisions 
above than below. In size few of the Erio- 
phyide reach one-hundredth of an inch, and 
many are not half as long. 

The Eriophyide have had a eheckered history, The early botanists, 
unable to see the minute creatures, supposed that the galls and fuzzy 
«pots were fungi, and so described them, the genus Cephaloneon 
being founded on distinct galls, Голое on rolled edges of leaves, 
and Liven and Ру енн on the fuzzy patches. 

Dugès in 18522, who was the first to carefully look into these calls 
supposed that the mites were immature, since they had but two pairs 
of lees. He saw the eggs. but supposed 
that the adult nite had come in the gall to 
lay the eggs and then went out to deposit 
eges elsewhere. In 1851 Dujardin examined 
«ome eals. found the mites, and noticed 
within some of these, objects which he 
took to be eges. Therefore he believed 
these mites to be adults. and named them 
Phytoptus. A few years later Seheuten 
examined the pear-leaf blister, found the 
mites, and decided that they were immature 
forms. and that the full-grown creature was 
an eight-legeed mite that he found associ- 
ated with them. This supposed adult he 
fieured and proves to be a Gamasid, whieh 
was doubtless feeding on the Ayophyes. Since then many observers 
have examined these mites and confirmed Dujardin, that they are adult 
and constitute a separate group of Acari. 

The deformations produced by mites on plants have been called 
попроси. Nearly all such deformations are produced by members 
of this family. The relation of the mite to the gall or crineunt is not 
fully known. An erineum is practically a dense mass of deformed 








rig, 193.—EGo6 oF AN ERIOPHYES 
IN GALL. 





Fic, 194.—ERIOPHYES GOSSYPII, AN- 
TERIOR PARET OR BOD. 
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hairs. These hairs are usually thickened uw QU and the rhe 
mass is of an even height. The mites live among these deformed 
hairs, sucking the juices of thé leaf. As the juice becomes exhausted 
the erineum becomes reddish or rusty brown 
in color, and is a very prominent. object. 
At this stage. when the ermeum is most 
sily noticed, one Is apt to find few if any 
mites, as they have left for fresh pastures. 

The galls may be on either surface of the 
leaf. though commonly above. The form 
is quite characteristic of the species, though 
there is usually some variation. These 
galis always have an opening through which 
the mites can pass. This character will dis- 





tinguish these galls from those of Diptera à m 

and Hymenoptera, but not from Пошор- ie 

terous galls. The opening is often very NC Г 
т 


small and concealed by tufts of hairs. 
Within, the gall is often partly tilled up 
with folds and projections, and sometimes 
with hairs. In color the gall is at first like the leaf, but gradually 
turns yellow or reddish, and then brown or black. Sometimes the 
gall covers a great deal of space, but does not swell up much, in ap- 
pearance much like a blister. 

Galls are formed while the leaf is growing rapidly. It is supposed 
that the puncture of the plant-cells by the mite 
induces an increased flow of sap in that direction. 
Which causes the spot to grow faster than the 
surface around it, so that this spot must swell up 
in the form of a eall. This, however, does not 
account for the diversity of form of the galls. 
and why each gall is characteristie of the mite 
that made it. Some species of Eriophyidie live 
in plant-buds, and their feeding prevents the 
opening of the bud. which after a time dries пр 
and dies. With other species the buds swell to 
а great size, but never open. Other mites pro- 
duce a eurling or rolling of the edge of the leaf 
or a slight folding of the surface. Some live on 
the surface of fruits, as the orange-rust mite. 
NEA зуна ве e ACM species produce galls or excrescences on 

ERLOPHYES. twigs, especially near the base of terminal buds. 
The diseased condition produced by these mites 
has been termed phytoptose or erinose. 

The соох of the Eriophyidæ are laid upon the surface of the leaf 


Fig. 195.—NAIL-GALLS OF AN ERIO- 
PHYES. 
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They are attached singly, are nearly spherical in shape, and pale yel- 
lowish or grayish in color. The eggs are quite large as compared 
with the mite. The young, at birth, are helpless and without tarsal 
appendages, but soon molt and obtain them. The mites can move 
quite swiftly, considering their size, and sometimes they spread over 
a tree with wonderful rapidity. The anal sucker aids them in holding 
on toa surface, but not in locomotion. They molt four times, it is 
said, before becoming adult, but pass through no changes in structure, 
except the development of the genital apertures. At each molt there 
is a resting period when the mite is within its old and now loose skin. 
With the drying up of the food-plant in the fall the mites seek winter 
quarters within the buds or beneath the bud-scales. Sometimes, 
doubtless. they winter under pieces of bark. When in a bud they 
heein to feed on the leaf, and produce the gall before the bud is fully 
open. 

The Eriophyida have usually been supposed to have some affinity 
with the Surcoptidie; however, I think they show far more relation to 
the Tarsonemidie and Tyroelyphide. There is not much diversity of 
form in the family. and generic classification is based on few and 
rather simple characters. Quitea number of galls have been collected 
in the United States, but the mites have not been studied except hy 
Professor Garman, who described a few species. Several European 
acarologists have carefully studied these mites in recent years, but the 
work of Alfred Nalepa, of Linz, has been preeminent. 

The better-known genera maybe separated as follows: 


1. Number of abdominal rings on dorsum and venter nearly equal........ Eriophyes 
Number of abdominal rings on venter nearly twice as many as on dorsum ..... 2 
ә Dorsunr with the middle area т arched. ЕЕЕ ЕЕН 4 
Dorsum of an even согуе O ЕТЕНЕ 3 
$ End piece of Domen plainly separated БОИС ЗЕЕ ЕТЕ ЕНЕ cluthocoptes 
End piece of опер not plainly SEAN. ае Phallocoptes 


j. Some of the dorsal abdominal rings extend backward spine-like on the side 


Se 


Oxypleurites 
Dorsal rings not so 
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з. Dorsum af abdomen with two longitudinal IO Sy Epitrimerus 


Dorsum without furrows ......... D MN Tegonotus 


The species, so far known from the United States, have been 
referred to Ar/ophyes. hut several of the other genera occur here. 

Most notable of all our species is the pear-leaf blister-mite, 
Exiophyes pyr’, un European species whose introduction into this 
country seems to have been accomplished before 1870. lt 15 now 
widely distributed throughout most of the pear-growing region, and 
also occurs in Australia. It appears to be more injurious in this 
country than in Europe, and in some cases it is хо abundant that the 
tree sheds nearly all its leaves before the fruit is ripe. The mites 
pass the winter in the buds. and begin to feed before the leaves are 
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unrolled. They form red blister-like spots nearly one-fourth inch 
across. These spots become green by June, and then turn brown, 
and the tissue becomes hard and corky. The opening is on the 
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FIG. 197.—SECTIUN OF AN ERINEUM ON LEAF, 


under side. As mites often start galls 
close together, they soon coalesce and 
form large blotches. Professor Slin- 
gerland has found that they can be 
practically exterminated by spraying 
the trees in winter with kerosene 
emulsion diluted with 
froni five to seven parts 
of water. This mixture 
reaches the hibernating mites in the buds, and kills 
them there. 

Another species of considerable economie impor- 
tance ts Lr/ophyes oleivorius Ashmead, the rust mite of 
the orange and the silver mite of the lemon. It oceurs 
in Florida and California, and lives on both leaves 
and fruit. On the foliage the mite causes the leaves 
to become curled and lose their gloss. On the fruit 
of the orange the mite produces a hardening of the 
rind, which becomes brownish in color. The infested 
orange, although injured in appearance, is better able 
to stand Jong shipment, and more juicy than the clean 
fruit. Upon the lemon the mites cause the rind to 
become whitened or silvered. The fruit is better for 
shipment, but the rind is injured for commercial 
purposes. The eireular eggs are deposited on the 
leaf or fruit, generally in clusters. They hateh in 
five to ten days. It takes about two weeks to reach 
maturity. Its food is the essential oil, found in the 
epidermal cells. Mr. Hubbard, who studied this mite 
more carefully than anyone else. estimated that there Ее. 199.—-Ено- 
may be 75.000 mites and eges on a single leaf. The b e 
hest remedy is flowers of sulphur; this may be applied dry, or mixed 
in with a spraying solution, as kerosene emulsion. 

Another injurious species in this country is the plum-twig gall 
mite, Arvophyes phlwocoptes Nalepa (also known as Cee/doptes pruni 
Amerling). 





FIG. 195.—ROUND-GALLS OF AN ERIOPH Y ES. 
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It is an European species that has been imported into this country 
In recent years. The mites. form small subspherical valls at the base 
of the buds. A cluster may surround the twig. The mites hibernate 
within the galls, leaving them in the spring to form new ones. The 
galls are at first phimpand smooth, but later become dry and wrinkled, 
and sometimes crack. Pruning and burning the infested twigs in 
winter will keep the mites in cheek. An application of sulphur in 
the spring, when the mites are active, will, doubtless, destroy many 
of them. 

The black-currant. gall- mite. ArropAgyes. РЕР, is very injurious to 
the currant in. England. They penetrate the buds, causing them to 
swell, and badly infested buds die before opening. The mites breed 
throughout the vear. They 
migrate in the spring when 
the buds are opening, and 
may be destroyed at this 
time by a wash of soft soap 
and sulphur. It has been 
observed that this species ean 
stand upright and even jump 
into the air and be carried 
some distance by the wind. 

In California the Arophyes aitis Landois often seriously injures the 
leaves of the grape. The mites produce an erinem on the under 
surface of the leaf that causes swellings on the upper surface. 

The mites pass the winter in the buds or under the bark of the vine. 
Applications of sulphur will destroy this as well as other species of 
Lrioph yes. Walnut trees in California are also affected by an / Л 
phys Which produces blister. galls and erineum on the leaves. It 
appears to be the Æ teistriatus Nalepa, of Europe. which has similar 
habits, 





Fig, 200. l'HLOEOCOPTES SP., SIDE VIEW, 


One of our most common species is Lrfophyes guadripes Shimer, 
Which produces roundish galls on the leaves of the soft maple. The 
galls are at first green, but later become purplish and finally black. 
There are often several hundred galls on one leaf. 

hivophyes gossypii Banks occurs injuriously upon cotton in Mont- 
serrat and some other West Indian islands. The mites produce calls 
Which were so numerous as to cover many leaves with a mass of irreg- 
ular, roughened swellings, carled and distorted. The damage in places 
Was so severe that the cotton had been thrown into the sea. The galls 
within are densely clothed with long hairs. 

Two species are very injurious to the leaves of the tea plant in India 
and Ceylon, and no good remedies have vet been devised for them. 
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To this family belongs bnt one genus, Голое, fonnd in the seba- 
ceous glands and hair-follicles of various mammals, including man. 
The mite is very small. elongate. with eight short. three-Jointed lees, 
and in front a short, median, sucking rostrum. | The palpi are 
appressed to the under surface of the rostrum. The abdomen is 
tapering, transversely striate above and below, and 
rounded at tip. There isa large vulva situate at 
base of the abdominal venter. The ege ts fusiform, 
and gives birth to a hexapod larva. which moults 
and becomes octopod. Two more moults brings it 
to maturity. The nymphs greatly resemble the 
adults, and the sexes differ but little. 

D. follientorum Simon, the species found on man. 
was long supposed to be the cause of ^ blackheads” 
and comedomes on the face. Medical authorities 
claim that the mites do not cause “~ blackheads,” 
and that they occur in healthy as well as diseased 
follicles. The mites migrate over the skin to enter 
new glands. They occur on children as well as 
adults, and in all parts of the world. 

D. phylloides Csokor has been found in Canadian 
swine, causing white tubercles on the skin. from the 
size of a pin-head to that of a pea. Within eaeh 
of these abscesses a number of the Demoder were 
crowded together. They did not appear to affect 
the health of the animal. ØD. boris Stiles was 
recorded from hides of cattle in the United States. They formed 
swellings, about the size of a pea. on the skin. Within each there 
were a great number of mites. The presence of these tubercles 
lessens the valne of the hide to a considerable degree. Herds could 
doubtless he cleaned by dipping in some liquid similar to the sheep 
and cattle dips now in use against other mites. 





FIG. 201.—DEMODEX 
POLLICULOBUM. 
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